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-/ ..- Baron of L EES, &c, 
' 2 Roght Honourable, © ths wide 
Same Lihough the knowledge and Practice of 
the Art of Navigation be of late years 
grown to a far-greater PerfeQion, than 
Þ it can appear to have hadin any former 
WF Age; and by that means, the World, 
-..* '- *-* = andall the parts thereof, have been fur- 
ther diſcovered,yea, ſailed round about : the. Traffick 
and entercourſe of. ſeveral Nations , how remote ſo- 
ever, facilitated: knowledge in.:Divine and Humane 
things divulged: andi(which, as 1 conceive, is of moſt 


importance , ſeeming as yet ito be the principal ſcope 
of hy Divine Provkiemge in diſcovering of theſe My- 
ſeries) the light of the glorious Goſpel of Chriſt, be- 
ing:the mighty power of God untoſalvation,is extend- 
Gy caccives of Satan in America, by means 
of | thoſe many: Plantations. we.have amongſt; them : 
which Plantations (even'fromtheir firſt breathing. 
have: received no ſmall furtherance from your Noble 
favour and bounty, as'I anogrbuny own experience 


| have underſtogd 
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The: Epiſtle: Dedicatory:'* * * 

Yet notwithſtanding'this notable growth and daily 
exerciſe of the Art of Navigation , it {till remains im- 
perfe@ in ſome” points; Fox-whereas-the pragice 
thereof doth eſpecially confiſt in the knowledge, of 
Latitudes, Courles,and Diſtances; the way of finding 
Diſtances at Sea 3. namely, by the Log and Lime, is ra- 
ther opinionative and eur, chin cenain, being 
grounded upon this ſuppoſition, that the-Compaſs of 


Pon» EIS 
Fs 
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the World inany great Circle is 21600' Italian Miles. 


( as they call them) and'that ſuch an 7:aliav:\Male con- 
tains 1000 Paces,, and every of thoſe Paces5 Engliſh 
Feet ; and-according” to theſe meaſures they. divide 


their Zog-line, and keep their account of the Ships 


way at Sea; 
_ Having therefore by an Experiment which I'made 
a- year fince , found more nearly the Compaſs of the 


Earth, andthe quantity of a degr. on the ſame in our: 


known meaſures ; and applyed ittouſe inNavigetiong 
in this Treatiſe following ; and further added ſome 
etherſach things asI conceived to be wanting in the. 
Practice of that-Art-:: I have preſumed to preſent it 


to your. Lordfhip, as-well becauſe by your know-, 


ledge: it: Navigation',/and the experience for have 


had-in-your Honourable exterprizes at; Sea;, you :are 
well able to judge of it: as alſo being confident that 
according: te your Noble difpoſition you, will fa- 
vourably accept thereof, though otherwiſe of it ſelf 
unworthily. , THAIES a. FOE" Blefled-and 
glorious, multiply unto-your Honour.all-his-Bleſlings 
ia Chit Jeſus. EY fn; 


Your Hinenr1 7 all dae Obſervance. DEED 
RIQGHARD. NOR WOOD» 
* | 


/ 


| be: 20S Circamference WP) every 

* Circle) contains 360 bye: bywhich dogr. the diftances thereon 
" * are meaſured , ſo that the knowledge of the quantity of ſach a 
* deg. in our known meaſures, is'a fundamental Principle in Coſmos 
' gr aphy ard Navigation, as upon-which i is grounded the reckoning 
ef thi ie Sip way, or diftance ra, Forthovgh a Mariner being in his-Vey- 
ape on.t Ade oy , hath ſometimes three things to certifie him where 
he is, and kow to ſhape his Courſe to his defired Port, namely;his Latitude, 
Courſe and Diſtance ; and fometimes-a fourth, namely » ſome near con- 
jeRure of his Lon tude by the Variation or otherwiſe; yet oftentimes 
(as in cloſe weather ) he hath nothing but his Courſe and- difiance ; 3 other- 
whiles only his Latnude'and Diſtances is his chief guide in falling with his 
intended Port. ' I know it is uſual to allow near 7 Fathoms or 41 4 Feet to 
a Knots, and ſo many of thoſe Knors as run out inhalf a Minnte , "fo many 
Miles they account the Ships way to. bein ar tour, ' And if in half amis. 
ſherun 41 = Feer, Sig in 60 min, or an hour; ſhe rans5000-Feet 3 *and 


think y account. e0 Engliſh Feet, or to60 Pacesto be x'Mile, and 60 


e_ Miles Bt a degr.Auch asthe” whole ence'in any great-- 
BN bay 19 Theft re he GE itbe anſwered, thar-it is- 
wank Experience; then I would knew further b / what Experts 


ment Re T pobe be ſoz Where by v whont madc?1 preſs this ſo mnch 
the rather, becauſe I am perſwaded w Ave at This diy as many excellent- 
Navigator; in this ba. rapes nd as Are Voy nag Herd performed, ' as from any 
her place-inthe World ; and to hear of the experimen-- 
glut | a. Problem by jr ns: though it were but in run- 
egy: near the'Meridian's: for fol In bur chat which T 
| of ,. would, + and berter - 
eop—y than ha ay jt will now ; bei © fo inch; dine frottthe 
opinien., EIN Err (aol would.” 


_— — rag: owlle rene do nc 


ohy- 
_— © af our: {anon 4 og. and po: ETC ETIen ; fo*thar 
they will:ftand-or fall together. ' And ſurely that had faljen long fince, be- 
ig :{q maniloliy convinced), if it had net. es by this. For the. 
conkiting . 


of that Spherical body z and ts! 


£ 


. ... -1.... - To the Reader. 
confhting of that , ( I mean the/coninjon Sea: Chart ) it was ſufficient to 
know that the Earth and Sea niak&ohie Sphefiea) tody , bur in diſproving 
and re&ifying this , it is necelk; to now ;nioreover what is the quantity 

id7 ity ts,make a fenſible 


application of our known $, & 
that ſo the quantity of that determined. 
portion thereof to the whole , -thequantit 
covered. And this I have endeayoured int 


| | maintenance by the Matl &s, arg 
not by Speculation only, but rather by my praftice therein ; and therefore 
[7 


ment was propo! 


fired , which. it ſeems he did | at time, ' Rather 
than ſo noble and ſo nec | & reft unreſolved ," I 
&9ok the opportunity: ing <align'to wher ori ſotne 
ada the hke. i ſome Feonteived/to be 
waning in the Praftice of A s, [ have handled inf this erifaing Trea- 
tiſe, which Lcommend to your friendly acceptance, Farewell,” © 

July. che firft, 1636 _ : 7. 2PPIEG 
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that a deg. conta 
Feet, it follo 


is Commentary up 
Book of; Fieruviss zhe: 


00. Stadinmss ina De- 


\ $6 that whereas Prolowy: ſaith:there are 5 Fe 
of, 600 Feet, 
* 


gree, and as we have ſhewell a-Scedinys did con 

44n Or, Alexandrian Feet, a5 iis md 
vhere Prolpmy Hivedi, thereavpd, 
our Feet ina Stade , and fon! 
<> «Its eyident , that there is:no ſufficient footh 
A =$-70-pinion in the aſſertion of Prolemy. 


theſe being E 


| Neither'doth the Pradtice-and'Expeticnce of Mariners intheir — 
Voyages ar Sea prove it;' for chere 15no reckoning” or experi= 
menr'at Sea ſer dawn'by-any Cthar I have: ſeen:) ro confirm-it, 
Aud thongh irbe'true ,7 rthar-im Sailing berween'wwo. places thar 
lie near. to'ohne-andthes fame-parallel;,'they ground:their reckort- 
ing chiefly upon this ſuppoſition, that 300066' of '0ur Engliſh 
Feer make-a Degree, yet can they (eldome or never by thoſe 
reckonings 6iſcern the Errour, the rather for that they have 
been, and for the moſt part are ſtill kept upon the Plain or Com- 
mon Sea-(,þ rr, which makes a Degree in any Parallel equal to 
a Degree in the EquinoCtial, and ſo. makes a Degree in any 
Parallel to contain 3096000 «Feer: 'And it is true, that in 
ſome Parallel a Degree doth contain only 300000 of our Ex- 
gi Feet , namely , about that Parallel which is in Latitude 3 
egrees ( as we ſhall further ſhew hereafter ) near unto whic 
have the principal of our "Eaſtern and Weſtern Voyages been 
made, = And thus, though this Opinion'of 300500 'Feet' in a 
Degree , and the ProjeCtion of the Common-Chart be both erro- 
nious : yet becauſe the 'errour of the one doth fotnerhing ſalve 
the other, they could not be ſs cally, diſcerned by Experience 
only. S110 * "A neturno fd $4,10<hpingerdÞ0t 
*  This-Opinion! of - 3a6000- my amr rs ge jomay_ _ 
ſeem alſoro:be ſomething confirmed byan Obſervarion made by 
our. Countrey-man Maſter Edward #right upon Moura'Edge- 
com near Plymouth, of the: Semidiatnerer:'of the Earth ,- which 
he hath ſ&t-down/in his:Book;, -Of the Correfion of Errours 3% 
Navigation; Chapter 1:5. where hefmds the Semidianteterzo = 
be 18331262 1'ef aur Enpl;ſb Feet,” whence ir:may be gathetcd, 
that'in a:Degree ofa grear Circle of» che Earth ;othere!thould 
not be full out 320000 of our Feet ;: burthe way\by himthen 
uſed, though it was very fit for the. end whereunto he there 'ap- 
plies it ; namely, to find the dhipping or depreſſion of rhe-appx- 
rent Horizon  beneath'the ney wagon con athe"/DAgHS of-- 
the Eye above the water; 'yet will 46 cally be-granted'tobe 
no cxa&t way for finding the Semidiameter- -'and conſeq 
the Circumference of the Earth, or Ny of a Degree 
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on x the ſame ; and ſo he ſayes' there, that he uſed that way, be- 


cauſe he wanted —_—_— ors 1 praQtice a more exact way. 
Wherefore for the 'E Rion. of 'my (elf and others in 
this point , and-chiefly for the neceſſary, oſs. it: bath in the Pra- . 
Rice of Navigation, I have made the! experiment following , 
that ſo the quantity of a Degree, and of the whole Compaſs of 
the Earth might at lealh-wene be. nearly known in our Engliſh 
Meaſures. 


the 


2n Experiment made for finding the Ea wantity of a De- 
gree, and. ſo. the. Circumference. af t Earth and Sea. 
_ . 7 Oar known Meaſures. , 


"  Aving” occaſion to be in the City of York,, about the be- 
ginning of June, Anne 1635. I made there ſeveral: 
Obſervations of the Meridian Altitnde of the Sun ,. the 

laſt of which was- madethe 21 day of Fence, the Skie wasevery. 
of thoſe days ſomething overcaſt. at a yet not. ſo much 
but thatan Obſervation might be made 10 near ſcantling :. And. 
becauſe the laft ofzhoſe © -is molt fit for the preſent 
accalion, and that Day was as clear as'any of the otlier , we will. 
here: elpedially. makevfeof that,. w_ asfolloweth. | 
Upon the 2.2::0f Fane! 26 35-) an: Obſervation near - 
ihe middle: of the iy: of: ur » the Meridian Altitude: of 
the Sun, REL Sextans of more than 3 Foor Semi- 
diameter, meow rn. gr 2 the Sun that Day. \ 
2x Noonto be v9 | 
is 4 had alſo: Former ra, 1 AN Dial Jae, law 1633, 
abſerved in the City: of Lordes , near:therTower ; the apparent 
Meridian SANE a hn xd found the fame oe 53 deg;, 
ma % Pe 


- 265 
C ef 


' And feeing the Sutis' cis 9e che 11 day of June © 
1635 , and upottthe 6th'day'of June 1633 , was one andthe 
ſame,without any ſenſible Difference ; and becanſe theſe Altitudes 
differ* but lircle , we ſhall not tieed £0 make-any alteration or-al- 
lowance,,''in reſpeR of 'Declination,, Refra&tion ,- or Parallax: 
| Whetefore ſubſtradting the leſſer apparent Alrirude; namely, 

. 59 degr, 33 min. fromthe'greater 62 degr. 1 min. there remains 

2 degr. 2.8 min. which is the Difference of Latitude of theſe twe 
Cities; namely, of London and Tork, 
Allo by the aforeſaid Obfervation made'in rok, it appears, 
on the Latitude of chat City, is 53 Degrees, 58 Ea: 

But to our purpoſe , Coming at that time from thence to 
Londen, | farther found by Meafure , that the Parallel of ne; 
1s from the Parallel of Zoxdon ; 9149 A Hy" Chain be- 
ing-6 Poles, and every Pole 162.of ; + rh _ 
every Chain 99g Feet. ( After what ———_— 
ſo, weſhall further cxpreſs hereafter :') But thus, as 1 il 
found that York, is more Northerly than Londos,, by 9149 
Chains : And before we have noted that theſe two places differ 
in Latitude 2/Degrees''s.$ Minutes: therefore ir follows, that 2 
Degrees 28 A of the Metidiary of the Barthrand Sea, is 
jp: Chains.” And if accordingly! we would knove 
how man e Chains are contained iw'r Danes; ws may 
6nd that by the Rule of Proportion, firſ Nr ra __—_ 
into Minutes, and then fay; 


= the difſerenes of Latirade = ſr PR He: 
give fucka number of Chains, ug '2:96137 
Theri x Degree, that is - | 
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Thus then ,: according to this;Experiment, it-is evident ; that 
one Degree of a great Circle meaſured. on: the, Earth is near. 
367200 Feet, . which in-our-Poles of 1 63 Feet, is 2 22.5.4 Poles, 
ahd about one half., and. theſe. xeduced. into..Furlongs.,j at 40, 
Poles to the Furlong,; make.5 56'Furlongs and; 1.4 Foles::-.and: 
Jaſtly, theſe reduced into our Engliſh Miles, of 8 Furlongs to a 
Mile, make 69 Miles , and 4 Furlongs 14 Poles, that is 6g; 
Mules and 14 Poles in a Degree.  .. THE 

And hence, according tothzmoſt approved Hypetheſis of the 
Sphericiry of this. Terreſtrial Globe;,j we may find the Compaſs 
of-it as followeth, - - But rſt-,, you;may ;Note that we ſpeak nor 
here of the Compaſs of the Earth in any Parallel, or leſſer Circle 
deſcribed: upon any ide: hereof ,. that being various according 
ro the differen diſtance of thoſe Circles from their Poles) but of 
the Compaſs taken in-the,middig .or greateſt thickneſs of the 
Globe ; .namely,,: in.any great Circle,; ſuchas divide the whole 
Glebe: inrotwoequal parts ;:96 which kind, are the, EquinoRial 
and--all Meridians, &6. this-being-/properly the Perime.er or 
Compaſzsiof a Spherical'Budy. E790 | 
- Now ſeeing a Degree isthe. 3 66 part of the Circumference 
eta Circle ( fos any:Curcumference being divided aQtually or 
by ſuppolition-into-360-£qual, parts ,; thoſe. parts are called De- 


"-grees )/if: e ean find how many Feet, Paces, Miles , or other. 


known-meaſures@re contained;in one of thoſe Degrees, then ſhafl 


\ we eefily conglidehers mapy..f.che ſame, known/ meaſures are 


contained in the whole Circumference ;-But by the former Expe-- 
riment we find, that in one deg. of a great Circle on the Spherical 
wperficie+-gf thE Exxth there is conigined-3167200 Fea ;. aire: 
re its evidentabae3 60-times 3622Þ6 Feet is the Compaſs of 
the whole , wherefore multiplying 367290 by 369, the Pro- 
du&is 13 2192920 Feet, which reduced into Poles is: 89x17.636, 
and:theſs !redhiced i08e, Fyrlongs , rare: LO 1 
ah and 


y* 7 
rife 1 "Y IN 
, 66% & F Ln Cc 


- Pglesxx8d laftly(Thel EI SS Ap pe Hee 
Mie and ſomewhat more, pe Z pI Hg : 


i 


/ 


—_ 


py Sg doe 1 ett; ab as. es 

£- ws __ ben EE, ap < w Wo y A S 8 Uk. 
I "oP - of 

p 


The Sea-man's Pratice.. 7 

- Tf further we defire-the' Diameter and Semidiatnerer of the 
Earth : Foraſmnch as it is proved by «Archimedes, that the 
proportion of the Circumference of a Circle:is to the Diameter 
rhereof,-almolt-as. 22 to 7 ; 1herefore by the Rule of Pro- 
portion, as 22 to.7 : ſo is the Circumference/ of the Earth, 
to the Diameter thereof : So' that multiplying the Circumterence 
of the Earth , namely, 132192000 Feet by. 7; and Dividing 
the Produtt,namely, 92 53.44000 by 22 the Quoticnt, namely, 
4206 1191 ts the Diameter of the Earth in Feet, the halt whereof, 
namely,21030545 Feetis the Semidiameter of the ſame, being 
21 millions of Feet, and ſomewhat more: theſe reduced into 


ſifting of the Earth and Sea; for theſe being Memined, the 
y-follow,,; 


irfo exactly as were requilite , and in all Poinst ſo- as] ſhall 
Id have required - much 


after d-a Table mych mors 
mdenblic fin is parp: | -EreA lorhat 
L may-affiem tht Experimer 50-be neat the truth..1.4257 114 7, 
50-11) Garde e334 HY glen doidies ab ig 
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& LLALETLS ry Ys Touching, 


ÞY -**, -the Sea-mans PraFice. 
Touching the Hypotheſis, that the Earth and Sea make one 


Spherical or round Body , it is generally agreed upon by all the 


principal Philoſophers, Aſtronomers, 
rors, caſins J. Modern; ſome reaſons demonltrate forthe 
confirmation thereof, may be theſe, 

Firſt , the Eclipſes, eſpecially of the Moon, which are cauſed 
by the thadow of the Body of the Earth, being interpoſed be- 
tween the Sun and the Moon ; and foraſiauch as this ſhadow 


-doth fall upon the Moon, always and upon every {ide Circular,” 


and ſo appears to us, it is manifeſt by the Opticks, that the Eanh 
from whence it proceeds i is a Spherical Body. 


Szcondly, Likewiſe the Eclipſes of the Sun, which are ack 


by the interpoſition of the 'Moon between the Sun z and thoſe 
places where ir appears Eclipſed ; 1 ſay, could nor be deter- 
Mined when, and 4n what place ſuch an Eclipſe ſhould appear, 


and where nor , if the form of the Earth were not. known ; but | 


| pony ger places where ſuch Eclipſes happen, and where nor, 
-May be, and are uſually determined, and that upon this Ground; 
that the Surface of the Earth is Spherical , it is thence alſo rati- 
Hed to be atruth.'  - 


' Thirdly , the Sun, Moon, and Stars do riſe and ſet, and are. 


-upon the Meridian \ ſdhnes tor hoſs thar are reſidentin the Eaſtern 


parts, than to others more Welterly , and tharin a portion | 


anſwerable tothe roundneſs of the Earth, as the Sand 
Stars are upon our Meridian at Londen ſooner by almoſt 4 hours, 


than they are to thoſe that Inhabit Sunoner / and the con- 
ines of Virginia and New England: And ſo in Eaft India, 
and other Regions , the Sun and Stars are ſooner u 


pon 
their Meridian than upon ours ; which is manifeſt ts be ſo , as 
by other reaſons , ſo eſpecially by rhe Eclipſes of the Moon : 
. jo De ge cp not in it urban Reps, 


-cime, pd 

- PRE before ie deg —_— 
ne- in places 

ſuch an yo ſe-may i=4 to we lr ſly bar 

he end of t ir Night, wt which to the Weſtern appears in the be- 


ginning 


"TE -- hom - 


on "Ibo G04-mans Pratijee; ono gp 
| ginning or middle of the ſame Night with them ; and'ſo the dif- * 
erence Will be more or leſs, according to the. different diſtance - 


of thoſe places in Longitude. | | | ; : 
- Fourthly , Furthermore -we ſce , that going or” Sailing to the | 
Northwards, We have the Artick Pole and Southern Stars more 
elevated ,: and the Antartick Pole and Southern Stars tnore”de-- 
preſſed, the Elevation Northerly increaſing equally ,. with the- 
depreſſion. Sontherly, and either of them proportional ts the 
Diſtances which we go:The like happeneth” in/going to the South- 
wards. © Beſides the Oblique Aſcenſions, enljons ,.Octulta-- 
tions; Emerfions, and Amplitudes of Rifing 2nd Serting of the 
Sun and Stars, in every ſeveral Latirude ; agreeable ro the' Hy-- 
potbefis of the Earth's Sphericiry. | All which conle nor'be fo, 
if the Earth were of any other than of a Spherical form. *- 
Fifthly', So if we ſtand' upon the Sea-ſhiore ,'and fee x Ship- 
far off under Sail, ' making towards the Land, at' firſt wee fee only 
the top-Sails or hipheſt parts , and withall do manifeſtly beho!d. 
the Convex-Superficies of the Sea, as it were raiſed and interpo- 
fing her ſelf between our ſight and the Hull ;. or lower parts of 
the Ship, till ſhe approacherh nearer, and this uniformly ,. every: 
Ways alike, and proportionably to the ſeveral diſtances; which- 
' doth evidently demonſtrate the Spherical roundneſs thereof. © 
Sixthly,. And laſtly, { to add no-more) the Navigations-of 
theſe later times make'i apparent , thoſe eſpecially char have beerr- 
made round” about the World, as thofe rwo Voyages by owr 
png pg Par Sir Frances Drake , and Mr. Thomas Can-- 
&:þ,; both which ſeverally Sailing from- our Coafts to the W-/- 
Hedies,” and paſſing the Streights-of Aagellaxe , cominued thefr 
Courſe Weſterly, til} they came into thoſe parts, which/are from- 
us to the Eaftwards- ; namely, to-the Exft Indies, ' and fo Sailed 
tilt Weſterly till they came to Cape bon- Eſperance, and thenee 
revurned into” Exgherd : Having Sailed about thewhole: Terre- 
ftriatGlabe;tbey found nothing by rheir.obſervations or'-Reckoji-- 
they came ſhort inthe nawber of Dayes, one; dr -recks! 
the. ime of their abſence leſs by one Day anda Nigh t thaw/they- 
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| Yer whilſt we ſpeak here of the Roundneſs of the Earth and 


_ Sea,” we intend it-nor lo Ritjdtly as-4i ir were a thing rurned round 
without any-inequality-in irs Superficies::; But as a Bowl or, Ball 
though.it have ſome duſt or {mall-grains of Sand cleaving thereto, 


may ſtill be ſaid ro be round-: So; though the Land, Hills, 'and. 
Mountains be ſomewhat raiſed above the Spherical Superficies of 
the Sea ; and if there; ſhould be alſo. ſome Valleys or;Botroms 
more depreſled ;.Yet ſeeing the greateſt of theſe inequalities have 
ſcarce any ſenſible proportion of the whole, we may well affirm 
the whole to'be round. t ri 615230 beep ths 
The Relations made of the Prodigious height of the Moun- 
rains, as to be 60. 0r 70 Miles high, if it-be underſtood of their 
perpendicular or dire&-height, are fabulous ; the Mount Aclas 
Recorded by ſome. of the Ancient, ro reach up almoſt to the 
Moon, and to be as it were-a Pillar for the Heavens to reft upon, 
being meaſured Geometrically by Erateſthenes, the perpendicu-. 
lar or upright height from the top thereot ro the Valleys beneath, 


. was found not. to exceed 10 Stadiums, which of our Engliſh 
meaſures is lictle morethan/a Mile and a quarter; @ Stadinm-net 


much differing from our Furlong ;- and-rhe like mightbe ſhewed 
of others; ;. 7 541-(510m onbapet)y Hig AR clog 
But if we admit the bjgheſ} Mountain to-riſe perpendicularly 


above the Spherical Superticies of the Sea 2 Miles;: yet ſeeing the 


Diameter or whole thickneſs of the Earth, is, as we have before 


ſhewed, 7966 Miles, this exorbirancy or difference of 2;Miles is 
.of: ſmall moment, yeazif there were any: Mountain; Miles in 


ight upright, yet this compared with the whole thickneſs of the 
= , fe Ton than one thouſand part thereof, therefore we 
may conclude, that this Terreſtr:al.Globe, conliſting of the Earth 
and Sea, is Spherical. "We come. in the next place to ſhew by 
. What way..ot Meaſuririg we found the Parallel of, Tor&;, to: bee 
diſtant from the Parallel of London, 91 49 Chains. And ſo how 
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The StruQture of this Tablei is from this "aig 

As Radius is in 'n- to the Diſtance of two places 
meaſured. in their Rumib':| So js rhe Sirie of.the* Complement of 
tharRumb, to the Difference j in X tins of theſe twoplaces;. |: 

And fo is the-Sine 6f tharRumb, to the: :Diſtance of the Me-! 
ridians-of thoſe two Places: 'As, pies 1 meafure'South-Baſterly 
20 deg..300 Boles, there then theRumb upon which 1 meaſure,. 
making with the Meridian an- agen 20 deg... Ify,. -- 

As Radiwe is in Proportion 
to the Diſtance meaſtred 356 Poles ; Jo HLPTOL 
So is Sine Complement the Rumb,'S Ex 20 dig, Q: 
to the Difference of Latitude 2 81; > Tos fere. & 


Whereby it appears yt chat the Diſtance. of the Pap, of 
theſe two places is" 281735 : Poles , or thatthe place whereto. 1: 
meaſure , is more Southerly than the placefrom-which'T MEa- 
fured, by 281525 Poles. Now for the Diftance of their Me. 

. ridians, ſay, 


-- " 


As Radixs is in Proportion WED 
to the diſtance meaſured 3o0o Poles, _ | 2:4 7712. 
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which is a tenth parc 28-4 fe fore, and ſo for two Changes twice 
| ſo much, thatis 56%, for three Changes thrice ſo. niuch;, that 
is, is, oe of. the. rwo 0 oner namely, ES {== 0 | 
Addition only youmay find [age , asin this T ich 
ſhall needto proſecute no further. | And tas your Nay, rake it 
to the hundredch.or thouſand parts ; þ a Pole; but this for ordi- 
nary occaſions, for which it was at frft inrended”, may ſuffice. 
According to this Exawple, it will be. ealie to frame. the 
like Table for a Chaih of wy other ſize, of foray other Mee- 
ſarewhich you uſe. © *- 
_ 4--It may be objeKed; Thar howloerer this\Rile Salah in * 
plain Triangles ;. yet the Triangles here uſed, are neither Plain - 
nor Spherical; for a Plain Triangle is made of three right Ls,” 
and Spherical of three Arches of rear. Circles y/ Ayo ha | 
the'theee ſides ate of threeſeveral. kinds ;; namely, '0n (> 
Arch of the Metidian ;; and fo ofia. great: Circle-;' angthet/an 
Arch of a Parallel, and ſo of:2 leſſer Circle,; the third fide or 
Hypothenufal being the Rumb:;-is'no Arch of a Circle "but a 
Segment of an-Heli Line. - 
But I anſwer, That notwithſtanding this may be ſpeculative- 
ly . conceived, and ſo demonſtrated to:be no Plain Triangle ; 
yet-in-ſo ſmall Diſtances as theſe be re ule, there-can 
be no ſenſible nor ſcarce-any le difference. Yea,: the 
| Ce et hen hey ata ih Fre and Diſtance give > 
being the thing here chiefly aimed at)is very exaRtly oundedby = 
this Rule, as before we have tm and as is more-fully.de- 
monſtrated by Mr. #righe , inthe! 13th Chapter of his 
Of the Correttion of Erronrs: 1m | Ay wopeor: & may 
conclude, chat the parts of the;Meridian colle Table 
ACCOL och Rumba Diflucan har bt tem 
do give the true meaſure-of the. 
verxepredy D berveeen he Parallels © oft ay 70. plices propoſed. - 
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cer -rhan/ a'mvn. for asthere'is containetſ/in'a;degy. d 
Miles 69+ and ſomewtlfar more , as we have-bttore: lhewed- ſo 
of our common eſtimated Miles, there are comninedy about * 513 
.1In a depr. : pb] 
Upck « theſe Grounds the whole: of this K wig 
be much reQifyed., vom in the. of 
thou gh we cannot hence determinecertainly the opera ford 
_— places beſides thoſe which wete-m the: way; vr at leaft in 
ſight as we came up (the- Principal of which we fave before 
noted, ) Yer we may nearly c 'rhe Latitudes'of moſt 
uo * England, -by: ide po nar pac theſe 
but the sbeing our 
we ſhall _ compare the Latirude of ſome: - 
probably gathered from this Experiment, with 1 tirudes.of 
the ſame places , as hy are ſet down by Mr. Sorel? in his Geo- 
£raphical Deſcriptions of England: that ſuch as pleaſe to exa- 
tine both in_any particulars , TAR: to, WEE Tu 
. More FIGEY lean. . 
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The Lackude of era, *%; Grſt- Colunin exprſſd,. 


are ſuch as arc png _ trom oy Caperionge, But in 
Welecond {01 Paray': : Joy vn 4he Li Latizades AY 


England, $ ak in be Book, "Entitled, The- Thea're of the 
ire of great Britain ,\ nnd- leſt there ſhould be any miſtake 
INE +1. have conferred th le Latitudes jthence gathered, 
abby of the ſame Places, £ down by him in words 
ings] Ber eral-Caunty , and find 
wide of. ; 4 Weng Which 
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To v | Delineate ihe Plot By” nfo : Park, b Common, 
or other pieces of Ground © as aljo of Rivers, Ha 
Vedi; Be. ſpeedily ALI an xah hy. A 


d, in delineating -- © 
haptic x Cir-. - 


efore 8 , Or 


or ks down the Diſtances and Angles ot 
cumferentor , Theolelite, Peratior ,.or vi 
ment, is by a Protraftor, and" that the Table 
that which followeth towards:the end of this 
for that and the like purpoſes, noe dily, - 
exaftly, I ſhallcraveleaverodigreſs Tate s eG, 
it as briefly as 1 may. Therefore paſſing-over the method to-be 
uſed in- ſerting down the Names of the rounc | 
Borderers , and other remarkable things., andleaving every man 
in theſe to the ways wheteunto: he is Is You may 
( as ſometimes Ido.) make a Book in a long Oftave © Ag 
ea-ryhere imompeatunkmng' INg5s., 2s *Men- - 


ve having taken and ſet My 
the. -lett lides.or Þ beery your Books oa. Gay ot Eregng 
or next mo pt? or when elſe you! 
willerais Wrowe the brit Col ight. 01\ 
Many. @&g7, 4 AGOM 
Ren tenths North or'$ pa. 
Eaſt or, Welt , and in the ſecond; 
ſame Lines, in SON Ees 5. Ops and-1 
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of the Sonketis 410 Ching | from BtwoF; - Note But 
wards- of the North 35 * 3" Chains," -and'rwo 


.  thirdsof a Pole; And 1; - the place where I 


firſt began crthic Weller ofthe North. 9 degr. 5'Chang 
3 Chains 2 Poles: All theſe I expreſs in the frfl and ſecond 


_ Colainins on ther lide; ax hereafter followi 


ek, done, '] take OW and findthere "Re Now = 
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 —Andbiin Lindy tified tt 'my firſt Stinior , Fſum 000 

» Ml rally rfief@:4 Coins of North, 'Somb;' Eaſt/; ind-Welt ns 

Gndin p'thatthe ſam 6f the NontvColumn is equil/rotharof'the 

en of the Eafb oo to thar of the Welſb;-T 

rings Schric bone + ruly performed ;':whereas"if 

api Mii Ecrape', and-if 
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 Cojumns, and the brit in the South Column ,. and againſt the 


tiply two right Angles by 4, 6 


Table for that purpoſe to avoid all miſtakes... , _ 

: If your Inftrument give not the Angle withithe Meridian ex- 
preſly ,.yet it may.'eafily be gathered thence, or elle-you may 
divide-a Circle as your Inſtrument is divided , and number the 
degr. as they are there numbred ; which done, number them alſo 
from the N. and S. part of the Meridian towards the E. and W. 
ſo ſhall youcafily know tlie Angle of any degr. with the Merid. 

. Nowto proceed , theſe meafures may be fer down in a Plot 
ſeveral ways. - As firft, conſidering Which way the Ground lies, 
Frakea Point for my firſt Station , 0 as the whole'may' fall con- 
veniently.within the Plot , which let be the Point 4, by which 
Point I draw a Meridian and Paralle},namely two right Lines in- 
terſeing one another at right Angles : whereof let N Sbethe 
Meridian running North-and Sowth,, and-.E-#*the Parallelroun- 
ning Eaſt and Weſt; this done , -] look to the North and Sourh - 


third Statjon:, Ifind1zs5 3 that is, -145 Poles, this] fet in: 
withthe, Figure 3, then in-che South Column againſt the;fougth-.. 
Station," LEnd.s 374, which Lſet in 4he;Meridian from 3 to44 ;/- 
aſe againſt the ficſt Station 1 find 527 ,., which 1 ſer-inthe Meri- ;. 
| dian.. / 


WV = anus... a. 
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Jn like fine Texp < th wadfives in "* Eft and weſf Cos” 
lamns.in the Parallel EW, Asfinding Geſtin the Ealf'Colutan+ 
2100; Het rdowe-from A tothe ards, and'it extends to - 
B, where 1 ſet 21, ſignifying my ſecond Station; 1 find nextin we” 
Faſt Column'855, which Ga iti Paralle| from 2't6:4; nexr/ 
in the Weſt: Columt 855; whith-I'ſet in that Parallel} from'3” '20// 
4 and ſo I'procedd With the Feſt,” And Wo thus Rrdown-s 
the meaſures in-che Meridiin'aad Parallel; we calloasit falls |! 
our: in this-Example- two Stations exprefs'd-, namely AandB, * 


ROW 


oa EE x5 
lanat 3; 1, 
| a dnepane _ wv 
reienting t e Thr 27 SI 464k 
In like ſort, I proceed to find as Points D E F for the fonrth, 
fifth ,. and fixth Stations , then drawing Lines, namely from the 


firſt 'Srarion A to the ſecond B, aft from t dto oobe third 
C,g&c. We ſhall deſeribe tte £0 require CDEEF.- 

" Otherwiſe whereas wr d SubMa the ſeveral 
Diſtances of South and North, as alſo of oy Weft by your 
Compaſſes , you-may with a little more pains Add- and Sub- 
ſtract them by the Pen, which is the better” ker 


As having et down i in the Meridian the Southerly diſtance of 
the third Station 2253, I add thereto 1374, Which is againſt 
. the fourth Station, the ſum is 2627 ; the Southerly diſtance of 
the fourth Station , which 1 ſet in the Meridian from to 4. 
Again, to this 1 add 52 1,fo-have I 3148, the Southerly diſtance 
of the fifth Stagion A's, from which ſubfiraRing 1553, the 
Northerly 7 ſet againſt the ſixth $ ; there rgmains 
1595, which ek oo inf 7 rae of the xjh Station bv. - 
beſet in the Meridianfrom 4 ro 6:” Laſtly, from this, abating 
the Northezly diftance of the firſt Sration from the fixth , which - 
I 6nd there'atfo to be 1595 , "there remains © © -Shewing that I 
am returned to the ſame Parallel ; or Eaſt and:WeftLine, in « 
which at firſt I began; Andin like ſort ; you 'may-proceed with [ 
the Eaſt avd Weſt)Columans, andgþen.by che, ]JnrerſeRian.of ito 
Arches; 61yd,cyery Stafion 85;þ re. I12 ollrigt Srl al carl 

Other- ways might be preſyribed;, which 'will,not þe bardt0- 
find of your ſelf, ' And es ein br _— 
right-lineg: Figurefar 
when it & ay IJ 
or: ſaperticial /quamtiey SHA V 
ſhould be a. Plor drawo (/ bags 
herein given) afrgxzhe ul 
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uote it ng ahi? may of tlidtifelhes 
To torr phat intents only to touch hem that TBEneP 
prevented 'of 'rime 4 and by other occaſions from handling chofe 
things which 1 have here more ſpecially intended.” 

Butas I havefaie, this courſe is chiefly to be uſed in Floting 
large:Grounds | a#d there indeed" are gradunted- [Tnſtrutnbnts, | 
eſpecially 'to-»b& oſed* for vther. ſmaller Eroubs ;_ there49olſe | 
more-fir that the Plan Fable, \ SYT9-1 219100 | | 


*% ; 
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of the RR of the Barth, and-thei quantity: _ at 
Degree, according to the ft ders Ex E por Avent 4: | 
Ancient and Modern... nts inough Cop 


10284 7 5913-77992 4 
/ ? ol aygn Mis 1xe0 29792 2 : 
. > Ltho heh Compaſzof. the Barthy harh York 3 in:ſome* 
ſort obſerved. by: divers of :the:Ancients: Yet for- fome" 
of-them we cannot certainly-gather what meaſures. they S 
uſed; others: uſed ne:meaſurecat all}, /bur/ aſſured the” 
Diſtance of places t tobe. ſuchias itwas-eſtigured: byoTray 
to-be,.and likewiſe the Latitude'; | therefore itwill be necdletsl 
toinliſt uporr the examination of their Obſervirions ; others of? 
them which were taken- by -meafure ; 'and” which we'may-opory? 
any. good Ground. pe Tos our-meaſures, are-theſe which - 
follow. Min) F378 ; PP ri 2m 4.5% 7 3. , 192 
-Willebrordus Sreline 1n res Book: Entituled\ Eratofihenes Boi 
aus, cites Abel Fedas, a molt diligent! Habiqun'Gedgripher;': 
that lived about the year r of Chriſt /z 32 37, who records —_— 
. - 
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maticks , did by. the commandmenrt:of their.Prince Alwanesy 
meaſure in the Fields of Meſopotamia {as he gathers) under -vne 
and the fame Meridian, from:the North towards-the South, the 


quantity .of a degr, and found it to. be.5.6,Miles.,, or ſomewhat 


more. The quan of their Mile, according 40 I ; 

NE > Cob -_ 6000 Fect, whence the, ot a depr. 

ſhould be,.3 3 6000 Feer, but of the. length of their-Feerwe are 
ſomething: uncertain, only they Fee it to, beſo Jong;as the” 
extent ot-96 Barley 'Corns laid fide by:lide, whereasthe Rhbyr-, 
land-foot , rr, Ta tryal by him. made, is but, the extent; 
of go Corns laid in like manner, ſothar if there be no inequa-_ 


lity in the Grains, then 90 Arabran Feet are equal to 96 Ahbyn- . 


Lend-fcet.. But. 96. &hynland-feet arc found to be about-g+ - 
Engliſh Feet , therefore alſo, by the Rule of Proportion, 33 60co 
Hratian Feet do make of our Engliſh Feet 370222. So-that 
according to this Experiment of the' Frabians, a dy. ſhould 
contain 370222 of our Exgliſh Feet, And before we havefourd. 
by the Obſervations taken. at London and Tork,, and by the di- 


ſtance of their Parallels meaſured , that adegr. contains of our - 
Engliſh Feet 367200, The difference is only*302 2 Feet, that _ 
Is, a « & p 


ut the ;2- part of a degr. or half a min, 


He cites next Albazen the Arabian, who inkhis Book de Cre- 


peſenlis, declares the Compaſs of the Earth to be 24000800 * 
Paces ; ſa that proportionally there muft be in one degr. 666662 . 


Paces,.that is 33 3333 Arabian Feet. ' And ſeeing that go. Ara». 


bian Feet :make:of our W's Feet 99+. therefore by rhe Rule 


of:Proportion: 333338 3 Arabian:Feet, make-of our Evgl;ſh- 
Feet 1367283: > $597 Albazen ; there (ould 
* adegr. 367283 0f _——__ Feer , differing from the Expevi- ' 
ment which I-made only 3 Feet imadegr 0 
1 havenot ftrained-theſenumbers:to bring ithem to this neat- 
| neſs, they ate che ſame in cffet which are ſet down by Sueltraw- 


in his Erarofthenes her of gt wig, Jenner and Judge- | 


ment -hath compared the of the} Ancients, and+ the \ 


meaſures uſed by ſeveral Nations in theſe times,- with-the/ 


Abyws: 


34 ; 
abour che year of Chriſt 82.7, certain Men. skilfull io the Marhee | 
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for ſome _ —— pers foi the nd ſometimes 
19. the left, the Obſervation whereof 1 winingly: leſted,. to 
ſpare time and Expence;, -For 1did often obferye a Or.two 
beforeme, ſome Mark inthe High- way noting.the deg. and mea- 
ſaring to-ir .in_the way, | negleCting t0 abſerre the intermediate 
ſerving of, the way , ſometimes: three; or four; degr. towards 
the right hand,, ſometimes as-much ro.the lefty, but;maki ng ſuck 
allowance fer. that, ;and; forthe un- evennels,as 1-j 

cent... And. ſame men may.thiok,. that the exa& Ob ervation of 
theſe leſſer things thus neglected, and regulated.only.by judger 
ment or conjecture, might deceive me much : But they may con» | 
ſider, that if there be two places a Mile diſtant, that is, ina right 
Line34o Polesyif yon meaſure. from; one gf theſe places towards 
= "—__ 1 ;thatr 3s bye gs ca 9e'y a 


until Ps gs. 

any yer extant, And 1 pon e's 

riear agreement of - de &, bo 
EEE blown ofa Tec go! of 


| 7h 006000) Prat, 


mething gre 


Eoin chow dent a ws ini idverde qottey 
of 3 d2g7: Fond by Sulias ," bit Whetihe Compares them with 
bis'6y "bit fray, -hadhe ly, p lacing-the Bartey ayebeorton: 
. they may in6t lie flar, borts Fog Toner ag, [and {6 by y6 
Corns toiitake 2 Foot ; and by ſich Feet t6'meaſiire-u "degree, 
theh he finds that the Cake of # Degree , according to the 
«Arabiays, is. much tek than by his Experktient { ſhould be : 
bat if fone be laid fn-/-4nd orhers ſer up edge-wiſty the (Ara. 
bjan' meaſure of a dryy will agree wiki his.” And fo'he pro- 
oferh this Joube; whether the 96 Grains, 'whereof the Hrnbian 
t doth conſiſt, maſt Tie Hat or be ſet up/edge-wiſe, or forme 
of thein to lie far, and ochers to be (ey up edge-wiſe,” But jr is 
' thbſt: har they muſt lie fir} 'thar being the: 
which they ire #pt atito by tarure \ they eanior be ſeredge-wiſe 
Without much rrouble, eſpecially bs thahy together 'as make the 
length of a Foot , and ſo the Arabiay meaſare of =7%Þ doth 
near agree to-this of mine. 
We come newt to heat the determination of P of Alt 
#ndrjn, wheſk authority and creditin ehefolutroh' of this 
df, 5 not inferfouk rd any of the Anicierts,” He affitmis the Tot 
paſs of the Earth to be 1 $0000 Stadiatss, zhd the quantity-of & 
degree 500 Stadjwms x; the fare (as Str abs faith in his ſecond: 
Book of Grography ) bits befor y Poſudenins, _ 
CHarinne Tirim (before Profoyy) had determined the 
of 2 degr. tobe 500 Studiins Flmmy confirins ir, not- 
m_—_ ir relions,  but'as ir ſebins from his own experi 
I nily ny for m rhe 1 | 
th theſe words, :5+4» i 
am oft circuln waxi- 
rower rk atone 
rſonimexiftit. A076. tay. 
5. Toa nk go woot, ſk _ yeni 4 ContiHeat Stadea, 
qguiniadinodum. cx. diligentibua rehenfim ſt Ong 


" bio onins Muir... 


w:notonly among the Greeks, but. _ 
wel erp yore F E299, 


Herodota -- 


did confiſt of 600 Foot 3 thereforea Degree according _ 


lonsy, rauftcontain'z 00000 Feet. But the. 
eadr;ax-Eoot was much greater than our Foot , for 8s We have 
belure. faid'y whe quicient: Renew. Fact is: greater than ys 
| was: whos than-rhe & 


-” 


—— $:raantre- 
ax-Feet mike 6 rage 4 —_ » Suelixc hath very Inger 
nioally gathered both from Philandes and -otherwiſe , that the 
Rbynland-Eqoris equal:to the ancient Rome-Foot ; 
alſo's Alexandrien-Feety Eoin 


Beet, -Bug: = our ramen. No. 
York.and London, wetind only.367200 Feet in adegrer, being 
leſs chan Pres by 700 Pet that i by x par of a degy. 
or of a w#x,/and hittle niore 
Ferneline a-Modern Author and Learned Phyſician, meaſuring 
che way by Revolutions of a Wheel, and the Latitudes by Ob- 
— +63 /talian Miles, and 96 Paces , the 
ing more than 5 of eur Exgl;ſb-Feer: 
ane os beck not the Problem exaaly, and 1s ſuſpeRed 


by Seb; (though 20 think» without:.cauſe) to have þ cpmap oc 


oe down Cm any the Arabiavs. be- 
fore ſet down (wherewithir of agree) than upon his 
own, we will infiſt no logger upon 

We comein the laftplace to the ap of. Willebrordu 


Snlinsya Hollander, main the Xn lends about 20 yu 
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"paſt:-* We ſhallnat need to recite the prrticulars of it; being wes. 
tant at large in his Book before mentioned : but in-Conclulion, 
he finds int a degr. 342000 Rbynlaid-fecr.. Now a Rhynlands 
foot (as he hath there ſhewed, comparing bothnogether) is grea- 
ter than'otirs, -and that in fuch proportion, as 200085 40:968, 


Card Gimuch or lietlemore-it appears to be.by that yodel ofthe 


Rhy»land-foot Printed-in kis: Book) rherefore-968 Rhynland- 
feet muſt make-x-000 of ours; and hence by the rule wa 
tion', | 342000* Rbynland-teet, - will make. of ous: Englifh-feer 
3 53 306. 'Sothat there-ſhould bein a.degy. only. 353.306 feet, 
which is lefs than-we have: before: found 1n- a degr..by 1 3894 
Feet ; that is, by 5 part of-a' degr./nr:2:4 wiv. and: ſomething 
"more; | He was a-man doubtleſs 0 or dutiry and Know- 
Jedge, and of much exerciſciri the MilWhematicks,and it may be, 
was well experienced in this.parricular, touching, the Geometrical 
-menfaration-of Diftances; and he hath beſtowed much pains.and 
diligenee in this Experiment:,:as by his Book'appearath; : Bur if 
-he had by a Chain meaſared the! Diſtance of his two-utmaſt Sta» 
tiohs ( if the ground would permit, 'which:1 fi it would 


not) orar-leaft-wiſe if his meaſured Stacions had been. further 


diſtant : I conceive/he wegldhave: found a: | program: in 
his two utmoſt places of rtion-:-:But it a man, intending 
to find the Diftance of two places, meaſureianty.the: 3}: part of 
tha> Diſtance, and by thatmeaſured Line anil.the Angles, think 
to find their true Diſtance ; whether he doi 'immediately; from 


thoſe two meaſured Starions,dsimmediarely:by belp of others 0b- 


ſerved from theni ;he'may'ealily fall into ſome notable Errour. 
For-though the Probleniibe exactly truc inGeomeatrical Deman- 
trations , how ſmallfoeverthe-meaſyre be, yetic ifnarfoin ſen- 
ſible and experimental Pradtices;i by:reaſdn of the weakne(s;eyen 
of the beſt-Eye; and the-:imperte&ianatathe dnſtruments in them-+ 
elves, and in their uſe#-And belides that; 'there-were many Sta+' 
tions obliquely ſituate 57 a:man cannotailways hit the juſt middle - 
of that Turrer, Steeple, oxJotheramark which he obſerves ;:.0ci- 

'ther when: he comes to,make(his; Statipft there ,;ican he always 
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unity of 
h places, 


place. - | 65 200 Js IEP | 
o Beſides , if mine Erreur in; thoſe; Obſervations.ſ\bould be full 
as much, yer would it- not in the-Concluſion, be half ſo much, 
becauſe the difference in Latitude of the two places of fy :Ob- 
fervation is more than twice ſo much as that of his, - | 
But let this ſuffice, leaving every man to embrace that which 
ty: ſhall beſt approve. Both our Experiments do ſufficiently con- 
vince that-common Error of counting,only 36Gpos, Engl:(b-feet : 
to a degr. beſides the conſent of other-:Qbſervarions; before re- 
cited Ancient and Modern. - op | t 
” | M. Snellizs tath-farther in that Book of his , Entituled Era- 
tofth:nts Batavuc , with much diligence compared ſome Ancient 
meaſure,as alſo the meaſures of ſundry Forrcign Countreys with 
the, Rhy»land-foot z and amongſt thÞ reſt, our Exgliſh-foot, ac- 
cording to.a ſize thereof to-him ſent from the Szarderd in Guile 
' "Hall, (from whence alfo 1 had about #o- years 'paſt;'the'lize of 
that Foot, which I have uſed in this. meaſure,) we ſhall not need 
.to repeat them all, becauſe his Book is extant : Some of Mct-ate 
thele; following , - which we, here compares ro for Erpiſeionr, 
Fa yo che done to the Rhynland; "that foary' of thealmay 


more ealily reduced inro our: Feet"! Therbfore dividing 
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the Engiiſh-Foot into a 1000 equal parts, we ſhew how- many 
of thoſe parts are contained in other Ancient and Forreign Feet. 
Ancient Feet compared with our Engliſh Foot. 
Of ſuch parts as the Eng/iſh-Foot contains, L090 


Ancient Romar-Foot contajnge Io33 

\ Ancient Greek-Foot contAlyss ;* 1076 

Tl Babylonian contains ' {07 Es I211 
L Nc Alexandrian contains | *Wg 7: I240 
Antiochean contains 5 1405 

d Arabian contains - | I192 

- Forreigh Feet compared with n»oliſh. 

Of fach partsas the Z»gl;ſh-Foot contains, 1009 

| Rbynlend-Foot contains / 1033 
Dort-Foot contains Tos 
Middlebrough-Foot contains 992 
eAmſierdam-Foot contains 934 
eAntwerp-Foot contains' - 939 

Th Lovarn-Foot contains To 939 
NC < Hfian-Foot in Denmark 965 

.1 Peris-Foot called the K:ngs-Foot Io90 
Penice-Foot TI57 
Toleds-Foot = 896 

. | Nwurimlerg-Foot 4 1006 
"Straitsburg-Foot * 901 926 
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Of dividing the Log-line, and reckoning the Ships way. 


Here be four things, upon which the PraRice of Nav:- 
gation is eſpecially grounded ; namely, the knowledge 

of the Longitude , Latitude, Courſe , and Diſtance. 

| Touching the Longitude, though it may be found by = 
Lene Ong" ike 


The Sea-man's PrafFice. ” - 
other three, yet hitherto there hah not been delivered any gene- 
rat Rule true and practicable, whereby the Longitudes ot places 
tight be immediately and ordinarily found of themſelves. The 
Latitude of places may immediately be found by Obſervation of 
the Sun and Stars ; as we have formerly ſhewed in the Appendix 
to the Dottyine of Triangles: The Courſe by the Compaſs, 
the Variation being duly obſerved , wherein we have many good 
Mariners very expert, this we have alſo handled in the Dottr:ze 
of Spherical Triangles. The Diſtance run is found of it ſelf by - 


, the Log-/zze, whereof we are here to ſpeak. 


' The ground of finding the Diſtance run by the Log-l:»e is 
meerly conjectural, being founded upon this Opinion, that 
of our Feet make a Pace, and 1000 ſuch Paces make a Mile, 
and that 66 ſach Miles make a Degree ; ſo that a Degree ſhould 
contain 300000 of our Feet : But it appears not only by this 
Experiment , but even by all others that were diligently taken, 
and their meaſures to us known , that there is a greater number. 
of our Feet contained in a Degree. 

There be three things ( as 1 conceive ) that have cauſed this 


. Errour to be ſo commonly received and tollerated, The one, 


for that it doth fomewhar counterpoiſe another comrary Errour 
in'the Praftice of Navigation - namely , inthe uſe of the Plats 
Char: s for the Errour which is there committed by making 
every Paralle} equal to the Equinoctial , and ſo every Degree in. 
them preater than they ſhould be, is ſomething moderated by 
this Errour ; whereby the meaſure of a Degree ts eſteemed leſs 
than indeed it ts. 

- For Inſtance; lt is evident by the Globe, that the Meridians- 
eoncurring in the Poles grow nearer and nearer together, as they 

row towards the Poles, Inſomuch, as if two Meridians de di- 

ant in the EquinoRial 10 Degrees, that is, 600 Milles, the ſame 
Meridians in the Latitude of 35 Degr. will be diſtant little more | 
than 490 Miles. Now if unto-every Mile we account acoording 


to the former Experiment 61 2 feet, then is the diſtance of thole- 


2 Meridians in that Parallel near 3000000 feet, In like fort in 
the Ple;zs Chart x0 deg. of that Paralle] (as of all others) is m_ 
equ 
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equal tO 10 degr. of the EquinoQial or Meridian : ſo that the 
Diſtance of theſe two Meridians will upon the Plain Chart be 
600 Miies, but one of theſe Miles contains only 5000 feet, {0 
that the Diſtance is bur 3009000 feet, equal to the former, 

And although theſe Errors in other caſes do not juſtly ballance 
one another, as in this Example , yet that of the Plazn-Chart is 
always ſomething moderated by this other, and ſo much the more 
by how much they are nearer to the toreſaid Latitude. I grant 
that this 1g only ſo when the Courſe 1s near unto the Eaft or Weſt 
Points ; but withal , I ſay that this kind of reckoning is ( in a 
manner ) then only uſed : For he that runs any Courſe near the * 
Meridian Southerly or Northerly, hath a more certain way of 
reckoning ; namely, hi; Latitude , which he finds daily by Ob- 
ſervation of the Sun and Stars, upon which he will depend, either 
negleing , or at leaſt not regarding his dead reckoning. Yea, 
(if it may be ) never caſting the Log ſo much as once in ſach a 
Voyage, having a more ſure ground,for his reckoning. But 
in a Courle that is near the Eaſt and Welt, ( foraſmuch as there 
1s no way diſcovered for finding the Longitude ) he is driven of 
neceſii:y ro make uſe of his dead reckoning. | | 

We might add moreover , that the principal Voyages of this 
kind, I mean of thoſe which conliſt of Courſes much Eaſterly and 
Welterly,as to and fromthe Peſt-1ndies,and the Parallel of Cape 
bon Eſperance are near unto this Latitude of 35 degr. ſo that as 
ſome of them are more Southerly , others. of ther are more 
Nottherly. | 

But to inſiſt no-longer upon this,I ſuppoſe a ſecond cauſe to be, 
for that. Men cotmmonly delire to have their reckoning before 
their Ship.(as they ſay) that they fall not with a place betore they 
look forit , And this comes ſo to paſs, whillt the Miles are ac- 
counted leſs; in meaſure, and ſo more in number than they are in- 
deed. £ 
And thus, though there may ſeem to be ſome commodity in 
- theſe Errours, eſpecially when they do nearly, ballance one ano- 
:ther : Yet becauſe they ſeldom do ſo, but always leave menin 
uncertainties, and oftentimies in great perplexity and danger , it 

. *_ WF 
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is miic{xfer andibetrer to reje&t them both; and rolimbrace tho(e 
ways ;-whietrare evidently grounded upon truth, though there: 
may be in them ſome.more:difficult. at the firſt, Yet 1confeſs, 

that he which reforms one and not anether, may ſometimes erre 
ſo much the more thereby. And I'doubt not, but many would 
reform them both, if they could certainly do ſo. -_ -. 

Therefore a third cauſe, of admittingiand retaining/rhis Error 
ſeems to be, for that there hath been no way delivered'from evi- 
dent and<certain Grounds for the refifying of ir. I doubt nor but 
many have-fqund Errours in their Reckonings ariſing from hence, 
that they account only 3000006 of our Feet.to a Degree, bur 
not knowing certainly where to lay thefaultz - have.jmpured. it 
ſometimes to ill Sterrage., otherwhilesto the Variation ot the 

Needle, or to ſome-tniſtake in the Reckonings,, or to ſomeerror 
in their Plors, or toe-ſome -Current., or ſuch other accident, and 
ſo the Errourhath reſted unteformed. Wherefore althotph the 

practical perfarmance'of this Problem for finding the Cireum- 
terence'sf the Earth ,  or-the quantity-of a Degree on:the-ſame, 
Have many {ingular'-uſts; which-1. cannot now touch ,;! yet. thar 
which amongſt the reſt-I chiefly aimed ar , was, that we might 
have a more ſare and evident ground for dividing the Log-/rxe, 
and for- reckoning the Ships way or diſtance run more truly upon 
any Rumb- or- Point of the Compaſs than. formerly. , 

"Abd 'fow-to-apply-it-ro this purpoſe , we-/have nated before 
(Chip...) that by the experiment there expreſſed , we find in a 
Degrez 6n the Circumference of the Earth and Sea, 367200 of 
our Engl1{þ feet; Wherefore retaining ftill the ſame diviſion of a 
Depr. into 60 miles or 20 Leagues (as hath been formerly uſed) 
2 Mile will contain 6120 Feet, or 1029 Fathoms : And ſo a 
League contaifis 1 8 3 60: Feet,” or 3060 Fathoms ,, for dividing 
367200 by 60, the Quotient is 6120,@c, Thus then 60 Miles 
being a Degree, every Mile 1s 6120 Feet. 

Now ſuppofing the time of the n_—_—_ out of the Log-lime to 
be meaſured by an half Minute-glaſs, it we obſervehow many 

Feet or | Fathom ſheruns inhalf a Minute ; we-may thereby find 
her way for an hour or 4 fiours, or —"_ other time pope 

| As 
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- As admit there rungoour: of: thej Log-4rud Jn half a-nainutes; 
ſpace 511 Feet, or 83 Fachoins/and + n——_ know: What WAY, 
the Ship makes every hour afterifiveſlame-ratez,/! | i} 

- Say-by-the Kule of Proportion; | :. nI9991 | 

- If 02 Minntes; give'5r Feet; R 

Whar gives 60 Minutes; Qry '/-,' : 
- If 1: Minute gives-1:62-Beedz. .: |: 1, 5] 
_ . Whargives'6o/Nimured 0: to 1 209% 2] 
And:fo Multiplying; you ſhall-find' 61.2.0 Feet, which is one, 

Mile. Or, if you would find her: 'way for: 4 hours., which is, 

240 minutes; ſay, - * Cots 39, 
As 1 minure, is 4® proportion te 2:40 minutes, -, 
Soare- 102 Feer; ro-2:4450 Feet; or.4 miles. - 
'. Or if you would haye:it in Fathoms ; ay; 
As-1 minute is in-proportionto 2.40 minutes ; 
So is 17 Fathoms., to-40:380 Fathoms, the Ships.way 
in-four-hours.”'| The like/.is:to be. conceived, if uu Glaſs, be. 
a Minute, - . 


be known to an old Sea-man by experience; (as they ſay. that is: 


ſome men to-have ſuch a conceit-of this their.eſtimate, that they. 
think it moreicertain than the Rule it-ſe}f\, from-whence:;ir 1s. 
derived; eſpecially/'if it chance to.:anſfver.their-expeRations at: 
fome times. -: eat) By y 

It is thought alfo thatthe Ships way may be known by awo. 
Marks on the Ships: fide., but this is: doubtleſs. very uncertain, 
both : by reaſon. of the: ſhortneſs: of ithe time, and. in. reſpe&t . 
of the deadwarer (as they call it ):by the Ships [ide. - For the 
water which is near the. Ship,, is-drawn along with the Sy is p 


_ 
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Hetratorion-, /tind ſomyelrthe'mvre; (by how: much it is nearer; 

_ Bur if #nydelire ro makeltryabot ith way!;. it:is tobexonli- 
Yered, that 17 Foot is 3:5 part ofamile, and x0 ſec;|of a mitfute 
$5532patrt of an hour';' Therefore it there be:two Marks on the 
-Ships fide diſtantr 7 Feet, if-the Ship run the diſtance of theſe 
two Marks it to Jer, "ſhe rans a mite an hour, -if in 5:ſes. two 
milesan Tor, if the rung:thar diſtancein 2 ſec.che runs,5 miles 
ar How. "And fo always dividing 1& ſec. by the number of ſec, 
#n Whiththe ShiFruns in tharidiſtance-,, the - Quotient ſhews the 
tails 'and'parts of a mile ran in an hob,” i! + | 

Bat if the diſtance of rhoſe two Marks be 34 Feet, if ſhe run 
'it'ih' 20ſec. it is-after g milean hour :'if in 10. ſec. twormiles an 
Hour;;/if #9 5 ſec. 'four mites an-liour : 'and-{o always dividing 
zo Fee. by the number of ſeconds ,/ in which the- Ship tuns'thar 
"diſtance , the Quotienr ſhews how many miles the Ship runs in 
2n hotir. As it the Ship run that diſtance'of 34 Feet in 8 ſes. 
then Uividing '2o by 8, the Quorient is 24, ſhewing thatſhe runs 
2%2:miHles in an hour. - Or; if you: canconvenicatly make the di- 
#ltncebf the two Marks'on:the Ships fide to-be'51 Feet (for the 
futthet'they are diſtant; the better) then if the Ship-run that di- 
Ninte'in'30' ſec, it isamile an hour, 'if in 20 ſec. itis 3 miles 
an hour, and ſo always dividing 30 ſec. by the number of ſecers1s, 
in\whith the Ship is running that diſtance , the Quotient ſhews 
fer tharrate how maiy miles'the Ship runs in/an-hour. ||, © - 

Otlietwile you may'do: thus, Divide 17 Feer into to parts, 
and ſet as many of thoſe parts on the Ships fide , as conveniently 
you may, ( which according to the Ships lengrh will be more or 
fewer. Then when the Ship runs one of thoſe parts in a /ec. 
of time, it is a mile an hour: when two, its two miles aft hour, 
when 5, it is 5 miles an honr, - Andin gone , if you; dividc 
the: number of [parts run by. the 'time of running accounted in 
ſec; the Quotient ſhews what number of miles atter that rate are 

ran inan- hour. h : 25. 07 of t5 
*: As 1f-ſhe 'rin 30. 0f. thoſe. parts in 5 Fecovds, it is Emiles 
an toue;" for alividing: 6 by-5, the: Quoniebt is, 6.4. ſoif the 
Kh Ys oft hoſe parts'iv x ona iaeg 42 by 19, the Quo- 
$07 3 2 Tthent 
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tients 4:5 ,vhich-ſheiverh rhe Ships way at#h4t;timen becaſtgr 
rheiracebf'tour Miles: and two! combaota Miltimap-hoyr $07 
- Bur for-keeping this account of nime',- it may; be, done gither 
by a Sand-glaſs tor that purpoſe ,; or by pronquncing; certain 
words -or numbers : .as the ttme wherein 4 man tells twice 60, 
pronouncing every. nimberias taft:as heican\convertiantipand di 
ſtiaRly-3:13 about a Minme:y| fo xkat:the ume wherein a Man, is 
rt 60, is half.z\Minute'ori'; o: ſcobnds ; and whilſt a 
Man-is fumbring two' (as one arid:twenty, tWh and twenty) is 
a ſecond, and ſo whilſt a Mar is-numbring from twenty! ro thirty, | 
is five: ſecoads., from-twenty. tor forty.!, ren ſecaxds, 8ce, but in 
numbring from one and twenty, :youſimay obſerve;the.ſame times 
2s4n numbring from'oneanditweney! $0 forty ,; and this will not 
be:hard ro doz' tor whilſt a man pronounceth- one and twenty, 
wo'znd twenty ,. three and twehty, &c. there {remains a- certain 
Jaipreffion in the Fantaſie, whereby a man is able in the ſame 
times to:pronounce.one; two, three, &c. And:although ghus rule 
of *riambring twice6o- for a 'Miriutes ſpace; þe:not general-unto 
all men becauſe ſome are ſvitter;or ſlower in their -pronunciatt- 
on: than others ;-yet after this Ezample.,, a man making trya], 
may frame a Rule to himſelf, whereby:.he may. come {ſgmething 
near the truth. FI | Þ | 
But leaving theſe , we come to-the diviſisn: of the Leg-line, 
according to the:lalt Minute-glaſs., which is more uſual.and cer- 
rain. ' And conſidering that half a Miriute-is; of -an-hour the 57; 
part, therefore the Ships way running! 5 1 Feet in half a Mi- 
nute, is a Mite an hour; if ſhe run twice ſo much, that-is, 102 
Feet in half a Minnte; it ts two Mites an hour ; it thrice ſo much, 
it is three Miles an. hour; and im general; how many tHmes 5 x 
Feet ſhe runs inthalf- aMinkte ,- fv many: Miles is ker way for 
an hotr, "Therefore leaving/halb a-ſtore Fathonis; or more from 
the Log, that ſo it may be our:of the Eddy of the Ships wake, 
before you begigxto account or turn the Glaſs, if there you make 
a-Mark for the beginning, and {6.5'z Feet frogthence/a Mark 
. of one Knot, - and-y1/Feer firtheya Mark:of wwo-Knorsand 5.1 
«(Feet -farther (that is 153 Feen from your firſt Mark); wore 
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Mark: of- three Knots,and fo proceeding ; look hpw many:Knots 
-ar6veered out in half a Minute, fo many Miles; is:the-Shigs way 
for an;hour. Now for that which-is veered oft: more aþquerhe 
- juſbmieaſure of a Knot or Knots. you: may allow for every five 
Feet the tenth part of a Mile almoſt, As admit ſhe run,g1Knots, 
and'z 5; Feetin bali a Minute; then js her-way accordingie,s x5, 
-orifixe Miles and an half'in an hour, .if fix-Knots and.ten Feer, | 
it is 672 miles in an hour, &s. 

But according to the common Opinion of 5000 Feet to a 
Mile, and 60 ſuch Miles to a Degree, there ſhould be ſomething 
leſs than 7 Fathom; namely, 414.Feet to a Knot. | | 

And althoug-bewhich'veers the L-g-/ine be caxcful ro over- 
hale ic ſo flack, that it may not draw-forwards the. Log, yet (no 
doubt ) it doth loſe ſome; way, following the Ship a. little as ir 
is drawn by the Line, and withal by the Eddy of the Ships wake, 
and. ſometimes alſo is caſt forwards by; the Wind and Waves, 
- when they come after the Ship ,. ſe'that for theſe cauſes, it is like, 
there may ſometimes be allowed three or four Fathoms more then 
is veered.our;; but this:'(as a thing mutable;and uncertain). ;being 
ſometimes more, ſometimes le(s,,..cannat-be. brought to any cer- 
rain Rule, but ſich allowance may be made for ig as a man in his 
experience,anddilcretion finds-fi ri #4 939514 "at 

If you would divide the Log+/znc ſo as it\might give the Ships 
way in Cenreſweet , or the huridredib-part. of1a;Degree,,; and fir it 
to-a half Minute-glaſs,.: Fhefi ſeeing;the hundredth part of a de- 
-gree is 3672 Feer, and the {7 part thereof is 305 Feet z-If you 
begin at the mark at which you mean to turnhe Gla(s, .and.mea- 
fure [rom thence 30 feer, and 3 fifth parts. pf;a Foot, .you;may 
there place 1. Knor;, and thence again,meafuring 30 Feer, and.z 
fifth parts of a .Foot;, there place 2 Knots;;;' and ſo, proceedirig ar 
rhe end of every 30 Feet and 3 fitths, adding a Knor, the number 
;of Knots which run out in half a-Minute , is the number, of Ce4- 
.teſmes Whick the Ship runs in an hour., As; ſuppoſe:there run 
.out tec Knots in. half a Mine, then the, Ships way according 
to ten. Centeſmes to a degree; in an hour, that js, the genth, pars 
of a-Negree, or lix Miles... And ſo, every three Foot above v1 
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*juft meaſure 'vf Knots , 'is neat the tenth-part'of 'a Cexteſme ,'6r 
"the 2ooorf'part-of 'a Degree. As'if there run out of the'Log- 
line 5'Knots-and 12 Feet, thenthe Ships way for. an hour is 5 
-Centeſmes, -atid four remth part of a Ceneſwe : the like is'to be 
-underſtood of others. © 20022 C's; 
- - And after the form -of theſe Exatnples you 'may dividethe 
_ -Log-line for any other quaritity of Titne, more orleſs than half 
a minute, or for ang other parts of « Degree propoſed, 
"Thus have wehandled the Divitiowot the Loy -line, according 
to the meafure'/before found of 367200 Engliſh feet in a De. 
gree: But becauſe ( as | have before ſhewed )) the Ships way is 
commonly -more-thanby the Log-/ine it appears to be, and every 
*manidelires to have his reckoning ſomething before his Ship, that 
he fall not with a place unexpeed,; for theſe, and ſuch other 
cauſes ; and for the rotundity of the number , if any man think 
it more ſafe and convenient in Sea-reckonings, he may abate one 
in'51, and ſo allignte a Degree,only 360000 Feet , and con- 
'ſequently toa mile 606d Exgliſh-feet, + TS 
And'-upon this ground, it in half a'minute there run out 50 
Feet of the Log-l5»e,itis a mile-an hour; ant! ſo if 100 Feet run 
-QUt in a Minute. | [1 
For, as 1 minute is in propottionts 6@& minutes<-. . . 
$0 i5-100/Feet'to 6000'Fret.:- 0 5 
- And ſo forafinuch as twenty five:Fett is 5;5-part of a mile, 
and 15 ſeconds isalſo z2= 'partof anitiour : Theretore if there be 
'two Marks on the Ships {ide diſtant 25 Feet, if the Ship run the 
diſtance of theſe two Marks'in 15-ſeconds, it is after the rate of 
a mile an hour ; if in 5 ſeconds, it is 3 miles an hour, and ſo.al- 
ways dividing 1 5 ſeconds by the number of ſetond« in; which 
the Ship runs that diſtance ; the Quotient ſhews 'the -miles and 
parts of a mile run in an hour. But if the diſtance of theſe two 
Matksbe 50 Foot, then if ſhe run it in30 ſeconds, or half a 
Minute, it is mile an hour , if in-10o ſecoxds 3 miles an hour; 
if five; ſ+covds.;" lix'tmiles an hour, { for 30! divided by: five, 
the Quotient is '6.) - And fo always dividing- thirty) ſeconds 
by the number of ſeconds, in which rhe Ship runs 'tyat-Di- 


ſtance : 
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ſtance , the Quotient ſhews how many miles ſhe: runs! in..an 
hour, Fr = —_ x Ts 

Otherwiſe, if yon make a mark onthe Slips [ide at: every 
rwenty Inches, then. when the Ship runs one ot: theſe-parts in 
a- ſecond: of rime , .it is a mile.an; hour :. when; fiye, it is. five 
. miles anthour:: if the rv711 8 of theſe parts-in three:/ecovds,,itis 
li miles an hour; For:dividing 1:8: by:3, the: Quotient is ſix. 
And inigeneral ,. if you divide the\namberioftheiparts run ,, by: 
the-nunber-of ſecondsſpent in running, - the: Quortent ſhews: the 
Stnps way in Miles for an hour.  *: - 53-431 * 2 

But. for. dividing\the Log-{ixt | according; to. this: ground' of- 
6000 Feet ina Mile, if you intend touſe it with's half Mimute--- 
glaſs, then becauſe halt a-Minute. is/ >: part of an hour, and 
50 Feet is alſo the 735 part of a'Mils : Therefore when the. Ship: 
runs 5o Feet in half a Minate ;-her: way 1s after the rate of a 
Mile an hourg _if 100 Feetin hatf a Minnute, it1s-two Miles an - 
hour, &c. Vat 2 

Therefore: half a; ſcore-Fathoms or more from the Z3g,. you. 
may- make: a Mark-, and beginning: from: thence:meaſure: 50 
Feet; . and there make the firſt-Knot', and 50 Foot farther rwo+ 
Knots, and 5o Foort-farther-three Knots ,. and ſo: proceeding: 
Look how many .Knots'is run out:in hMt a. Minute, fo many 
Miles is- the- Ships way. for -an hqyr: and- every '5 Feet more. 
beſides the Knots, is a tenthiparr-of a Mile ;, as it there run:our: 
6'Knors and 20/ Beer inchalf a Minute ,, the Ships: way.is after: 
the rate. of '6=#'Miiles in an houryec. - | 

. And ſo if the Glaſs were for any other time more or Jeſs than : 
half a Minute, . you may make the diſtanceiof your Knots'pro- 
pottional ; as if it were fas 20 ſeconds, then becauſe 20. ſoconds 
1s of an hour the 533 part, I divide a Mile, which is-6000; Feet, .. 
by 1 80, and the Quotient is 334 ; therefore there muſt be a. 
Knot atevyery 33 Feet and-4 Inches. 

If your Glaſs be 36 ſeconds, . which'is 2Z5 part of an hour, . 
divide- 6000 by 100, the Quotient is 60, . ſhewing that there - 
muft be 6> Feet to every Knot, and then every:6 Foot over and : 
above the-Knots, is tenth parx-ob a Mile more,. | + | = 
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And ſoit is better that your Glaſs be-more than. half a:Minute': 
rather than leſs , and the more the better , provided tbat-there | 
rum'out no more Line then, you may hall in again , withour dan- 
ger of breaking. | | 

Laſtly, if you-would ſo divide the Log-1:ne , that it might 
ſhew the Ships way in Centeſwes of a degree , and fit it toan balf 
Minute-glaſs, Thers foraſmuch as the hundreth part of a degree 
is 360 feet, and the +25 /partthereof is 30-feet;; therefore be-. 
ginning-at the mark whercat you intend to turn the Glaſs, mea- 
{ure from thence 3o feet, and there make one Knot, and at 30 
teet farther two Knots, &'c. Then look how many Knots run 
out in half'a Minute, ſo many Centeſmes of a degree is the 
Ships way for an hour. And1o:if the Glaſs be 36 ſeconds, then 
every Knot muſt have 36 Feet, &c., alle -{ 

Now it a man Sailing between any two places which lie near 
Eaſt and Weſt one from another , have kept his Reckoning by 
Courſe and Diſtance, ufing a Log-line ſo divided, that it have a. 
Knot at every 7 Fathoms: (as many do). and would reduce the 
Diſtance of thoſe two places ſo found , to their Diſtance in ſuch 
Miles , astheſe of 60 to a Degree, cach containing (as we have 
ſaid) 6000 feet : The. proportion in. number of thole to theſe, 
I5aS6to5, for 6 of theft make 5 of theſe. 

As admir a man in his deag —— uſing ſuch a Log-live 
as hath a Knot at every 7 Fathoms, ani tor every Knot. running 
out in halfa' Minute, .he accounts the Ships -way to be ſo many 
miles an hour ; andaccording to ſuch a Reckoning, ſuppoſe he 
find the diſtance of two places to be 12 2 4 miles,or 408 Leagues, 
and would know the Diſtance of the ſawe places in miles cf 6000 
Feet toa Mile, whichis according.to a Log-lixe that hath a Knot 
at ovetyys o Beet. AE LEH 1 1m 7 5 


Say then by the Rule of Proportion ; 


As the number 6 ...... Co. ar. 9.12185 
Is in prepertion to Fo — © ©. 69897 
$o is the number of miles given 1 224. | /. , 3-98778 
To the number of. miles required, 1020  .. 3-00860 


Which 
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Which 1026 is the diſtance of thoſe two places, in ſuch 
Miles whereof 60. make a degr. Or to find the ſame ia Leagues, 
| = Proportion is; As 6 to 5 ; ſo is 468 Leagues, to 340 

cagues. = aft: | 

And thus may the Diſtance of Places be found in fuch Miles, 
whereof 60 make a degr. eſpecially if with the diſtance expreſſed 
in the Plain Chart, you compare the reckonings of ſome skilful 
Mariners that have Sailed from the one to the other. But thus 
to endeavour a Reformation of the Plain Chart , were a Labour 
to little purpoſe , For there the correQing of the true fituation 
of two places, in reſpe& of one another , 1s oftentimes'an occa- 
ſion that the ſame places are the more falſly ſituate in reſpe& of 
others. Like as it there were two places 8 miles diſtant, and it 
were required to place a third three miles from either of them g 

' Here if we ſet the third mm the middle, it will be four miles 
diſtant from either : But it ( attempting to mend that Errour ) 
we make the third to be 3 miles from the firſt, then will it be 5 
miles from the ſecond : And thas unavoidably , the mending of 
the one, is the marring of the other , becauſe the thing propoſed 
is not pollible. 

And ſuch is the Errour of the Plain or common Sea-Charg, 
repreſenting the Earth and Sea, not asa Spherical, but as a Plain 
Superficies ; not as if the Meridians did concur in the Poles , but 
as if they were always parallel one to another. $a that the 
graduation and projefion being ſuch , the Situations and Di- 
ſtances of places,cannot be generally and truly expreſſed therein, 

But the graduation and PrejeCtion of ercators Chart,agree- 
ing without ſenſible errour with the Globe, there may in that be 
deſcribed all or any parts of the World, according to thcir Lon- 
girudes, Latitudes, Courſes,and Diſtances, as truly, and farqmore 
conveniently for the fariners uſe then upon the Glole it ſelf , 
and upon ſuch a C hart ſodeſcribed, a reckoning may be truly 
kept, and any Errour committed may ealily be diſcerned and 
amended. Whereas on the Plain Chart,if a man find his reckon- 
ing to diſagree, he is ſo far from knowing how to amend it, that 
he:can ſeldom conjeQute where the fault was. 

| | oY The 
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Th nepledt'and Waiit of theſe Charts hath been, and isa gfeat 


whperfe&ion- in Navigation and ws For howſoever 


there be ſortie: which do daily (et forth to ſale Maps of the World; 
and of the Parts thereof , according to this Projection :-- Yet to 
Haverhear tebly Tech ;" and fitifor -Nabsþarion , requitebin the 
Authibroryiaker of 'theni good knowledge ; and ſome cornpe- 
refit: ability of his own, or aid from others, with a greater love 
to'the Truth, than tohis own Profit , which may induce him to 
beſtow ſuch Iriduſtry, Time, and Expence,, as I have formerly 
ftoted'to. be requilite inſath a Wotk, 7 2 
"For the furtherance whereof, and of the Praftice of Navig a- 
ti04 in general, I' ſhall endeavour inthe two next Chapters to 
ſhew a methodical and orderly way of keeping a' reckoning at 
Sea, more diſtin&ly and exaQly than hath been formerly uſed, 
and'ſuch as may aptly beſet down in any ( har!, and applyed-in 
the three, prihciþal Kinds of Sailing ; namely , according to the 
Plaiz Chart; or' Mercater's,” or accotding tothe Arch of a great 
Circle,” '-And by a few reckonings truly ſet down, according to 
this form., the Maps of the World, and of the parts thereof, 
might be much reformed. 
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| CHAP. VIII. 
A formal and exa& way of ſetting down and perſeGing 


4 $ea-reckoning. | 


'@ Lthough the Courle and Diſtance cannot be ſo truly and 
certainly known as the Latitude may be : yet we muſt 
endeavour: in theſe alſo to come as near the Truth as 
may be, the rather: for that ſome reckonings muſt ne- 
cefſarily depend' wholly upon them.” | And to that end, thoſe 
which m their Voyages ar Sea have occaſion to-run far upon any 
Courts 'or Covtitſes' near'the' 'Meridian , may do well ro make 
tryal of that which I have formerly ſet down, touching the quan- 
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tity of a degy. on the Earth and Sea in our known-Meaſure,,. and 
eſpecially in Eaſ?-1ndian Voyages, Sailing from the Lizard, 
in the, Weſt, part of England, to. Cape: bonne: Eſperance; 
Africk, they: have opportunity of: making an ample-Expeniraent) 
ereor. TITLES ANC Y 1407; TY Ya ; G1] TIE 11G P 
But leaving this to the PraQice of the $kilful and induſtcious: 
Sea-may , 'We.come now to ſhew an orderly and. exa wayot 
framing and keeping a reckoning at Sea: for which purpoſe [I 
have made the Table following, which ſheweth:how, much a Ship 
is more Northerly or Southerly, and how much more; Eaſterly: 
or Weſterly , by Sailing upon any *Point ior half: Pojat of the: 
Compaſs, ay. nurtiber of Miles propoſed. i: 1 7 ) 5 4 
- The like :T able I'made many years ſince, and taught the Uſe 
of it in Navigation, whether: it were then uſed by any other , 
I know. not, -I had:it of no Man ; ; but this ſpeak, that it any 
Man claim the firſt Making and Ule of fuch an one, the may have; 
Its 2,19; 5 510991 dt of 31 has | i” oi ba. -4 
The Ground of making this Table is the ſame with the for-. 
mer. For as Radius # i» proportion to 'the Diſtance run, So 6 
the Sire Complement of the Rumb , to the Diſtance.of North or 
South. and ſo.t5 the Sine of the Rumb, to the Diſtance of: Eaſt or 
Weff. Therefore here for 1 o Miles upon any of the four Points: 
from the Meridian; -we ſet in the ſecond Column the Sine Corn- 
plement of that Point (reduced into degr.) and in the third the. 
Sine theteof. As the ſecond Rumb or Point from the Meridian, 
being 2.2. degr. 30 min.;the Sine Complement thereof which is. 
92 39 ſet.in [the ſecond'Colummn againft': © : and the Hin ther&s 
of 3827, Iſet therein the! third Column, and having dene thus 
for xo Miles'in every Column, the reft may be ealily idrawn | 
from them. | | WE 1 
As in the ſecond' Column , for-the firſt half Point againſt 16 
Miles finding-995 2 ,/{: ſet the half thercof; namely 4976; 
againſt 5 Maleb, -and the tenthpart thereof, namely, 9954 ainſk, 
one Mile, which doubled or added to it ſelf, is 1990, to beſet- 
againſt two Miles, whereto adding the ſame 995 , the Sum 
is 2955 for three Miles ; and ſo for the reſt. 
: Hz 7 And 
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And thus for every Point and half Point from the Meridian; 
there are three Columns : Inthe firſt whereof there is ſet down a 
number of. Miles run upon that Point or half Point ;- the ſecond 
ſheweth how much-the Latitude is altered ;-that is, how-much- 
you are more Southerly or Nertherly , by running ſo far upon: 
that Point or-half:Point ;- the third , how. much you are more 
Eaſterly or Weſterly, by running that Courſe and Diftance.- 

The numbers ſet in-every.firſt Column from 1 to-Io,are alſo to- 
be underſtood from-10 to 100, or from 100-t0-1000, and the- 
Figure in the fourth place of the ſecond and third: Colums,anſwer. 
to the Figure in the firſt. / As atimit a Ship run South and by Weſt 
( that is ( South .1 Point Weſterly). 165 Miles, ) I ſet down 
= this nnamber thus; and lookin 
| 100] g81| 195|- in the Columns of the. fr. 

#F.1.] 60 538 117| Ramb againft 10 ( which may. 
int, 5|- 49, Lc|.. beunderſtood to be 100(lI find 

—t65| 161.8] 32.2) againſt ic in the ſecond Column 
——_— — 981 almoſt, and in the third 
195 , alſo againſt 60- (that is 5 )-in- the firſt Column, there- 
is 13.588 in.the ſecond, and 117 inthe third.: alſo againſt 5 in 
the firſt Coluran, there is 4.9. in.the ſecond, and almoſt x © in the 
third; 3 14 Ons 

Theſe ſet down, and ſamm'd up as here appeareth, ſhew that- 
aShip running S by W 165 Miles, is te the Southwards of the - 
place from-whence ſhe departed 1 61 Miles, and 8 Tenth parts of 
2 mile, and to the Weſtwards 32 miles, and 2 Tenth parts of a 
mile. - If you-deſire more exatneſs, you may uſe all the places 
— H—_—_ —, for the” firſt or greateſt 


| 100 


—], Tooſ- g808, T9350]. wa 

CS 4y Sj 5885! 11.56 ns agg which 1s- here 
0 t OE: 490" 1,97] As in--rhis ſecond Ex- 
|__| 165} 161-33. 32-17) ample, | where: the Sou- 


therly Diſtance is 161" 72+ miles: andthe: Weſterly 32.722 
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| ' 355 
A Table of thi Northing or Southing, Eaſting or Weſting. 
of every Rumb and half Rumb from the Meridian; ac-. 
cording to.the number of Miles run uyox that Ramb. 
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Alarger Exa 
Blews of Sailing 
Lizard, pag. 127+ 


mple may be. that before ſet dow inthe laſt Pro- 
by a Great Circle from Summnc;-1ſtands to the 


S., 
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As admic I Sail from therice; Firſt, NE + Point Eaſterly 
600 Miles, then N E by E 300 Miles , Eaſt North-eaſt half a 
Point Northerly 495 Miles; ENE 390 Miles, ENEz 
Point Eafterly 264 Miles, E by N 210 Miles; Eaft 95 Miles : 
Theſe Courſes and Diſtances 1 ſet down in fuch form as here ap- 
peareth ; where in the firſt Colomn there is expreſſed the Courſe 
or Point of the Compaſs upon which a Man Sails : In the ſecond 
Column, the Diſtance of that Rumb from the Meridian : In 
the third Column, the Diſtance run upon that Point , In the reft, 
the difference of Latitude, and departure from the Meridian in 


z 


Miles, and tenth parts of a Mile, -. 
i bh. 


—— 


| Ramb | Diſt. | | Hoe 
c 08 ſe. from me. miles.| | North, | South, | Eaſt. | weſt. 
ENT Noth | | WE 22:54 
Po. 3 148 600 380.6 463.8 
2 P. BO CASE 
NE by 'N Eaft| 300] | 166.7 ons 2494] - 
E. is Point. 
'E N E\N Eaſt | 4oo| | 1885] 352] 
Po. NN, j 2 Po: | $0 L454 :. T4 - :.-*Þþ 
| BYE. SR. nn #4f: i Þ 
ENEN Eaſt| 3oo| | 1148] - 277.2 
ls Point.| gol |___ 344 | 821 
E NE N Eiſtl 200 580} | 1914] - 
Po. E. |6=Point.| 60 I 74 574 4 {7 þ 
Ga | FUL T2  guþ-:2 12 þ 
(Eby N, N 'taſt | 200 9a: | 219697 Þ 
7 Point, | 10 20 6 = 
£ goO 95Io 
E aft. ' Eaſt. $O ; =_r 
[3210| |1047:4 | 
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_*- (Inall which isto be conceived, that the Variations are al- 
lowed) ſo that at the Foot of this reckoning , I find the Sum of 
the. North Column to be 1047 + Miles, and the Sum of the 
Eaſt Column 2 920 Miles almoſt, the firſt, namely, 1047 miles 
converted into'degr.is, 17 degr. 27 min.the diffetence of Latitiide, 
Which added to the'Latitude of Summers Iſlinds: 32 degi.2'5 mins 
(whete this reckoning began) the Sum is 49 deg. 5 2'm1m. Which 
is the 'Laticude of this laſt place where this reckoning endeth. 
So that according to this Account, the Ship is run-into the Lati- 
tude of 49 deg. 52 min. and hath altered her Longitude to-the 
Eaſtwards 2920 miles, of ſuch miles ; whereof 50 make a 
degr. of a great Circle. | 
Therefore, if you ſet down this reckoning on the P/a;n Chart, 
you muſt make a Point inthe Chart that may be in the Latitude 
of 49 deg. 52 min. and to the Eaſtwards of Summers !ſlands, 

(whetfe this retkoning began) 2 920 miles, that is, you muſt run 
a parallel (with your Compaſſes or otherwiſe) on your Chart ia 
the Latit. of 49 deg. 52 min.and croſs the ſame by a Meridian, 
which may be to the Eaftwards of the Merid.of Sunzmers-1ſl:nds 
2920 miles, and fo the Point of the Interſe&ion of this Parallel 
and Meridiafi, is the Traverſe-point or Point in the Chart repre- 
ſenting the place where the Ship is in the end of this reckoning. 
© ' But if you ſet down this reckoning on Mercator's Chart, you 
muſt alſo find a Point that may be in the Latitude of 49 deg: 52 
214. and may likewiſe be to the Eaſtyards of Summer:s-!ſlands 
2920 miles, which is done by run with your Compaſles a 
Parallel in the Latitude of 49 degr.5 z 9311, and croſſing the ſame 
by a Meridian , which may be to the Eaftwards of the Meridian 
of Sammers-Iſlands, 2 920 miles, the Point of the Interſetion of 
this Parallel with that Meridian, is the Traverſe-point, repreſent- 
ing'in the Chart the place where the Ship then is. . 

For it is to be conceived in this Chart , that the degrees of the 
Meridian intercepted between the Latitudes of two Places are 
as 2 Scale for thoſe two places, to meaſure not only theis diffe- 
rence of Latitude , but likewiſe their Diftance in thetit Rumb, as. 
alſo the Diſtance of their Meridizns, | 


But: 
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* doubled ( becauſe it is but the half) 1 ſex from the Meridian of 


But becauſe it often falls out , that in Sailing from place to 


: place, a Ship runs not near the Rumb of the twe yon by many 


hundred-miles, eſpecially in ſailing by the Arch of a great Circle, 


Which is the moſt exquiſite manner of Sailing, and wherein a 
, man ſhifts his Courſe often, and runs much farther in one Latitude 
. than in another, as by the tormer Example may appear. There- 
: fore once in three or four days, or ſo oiten as you alter your 
. Courſe much, you may tranfer or ſet down your Reckoning out 


of your Book-into your Chart. As in transferring the former 


: Example, you may ſet down the Northing and Eaſting of every 
- of the Courſes ſevecally; but for brevity ſake we will bring them 
: Into three parts ( and ſo alſo we ſhall not much err. 


And thus for the two firſt Courſes, namely N E 7 Point 
Eaſterly 600 miles, and N E by E 3co miles, 1 find in the 
North Column 547 Miles, and in the: Eaft 
North.) Eaft. | Column 713 miles, alſo for the three next 
547] 713] Courſes, ſumming up the North and Eaſt Co- 
459] 1050] lumns, I find the Northing to be -459 miles ; 
41| 1157] and the Eaſting 1050 miles. Alſo for the two 
[T047| 2020] laſt Courſes, I find the Northing to be 4r 
miles, and the Eafting 1157 miles. | 
Now to transfer theſe into the Chare,l conſider that 5 47 miles 
is 9 degr. 7 min. Which added to the former Latitude 3 2 degy. 
25 m1. makes Latitude 41 degr. 32 min. In which Latitude 
F run a Parallel , then conſidering that 71 3 miles 1s 1 1 degr. 53 
min, I take this 11 degfitg 3 mn. in the Meridian, as much a- 
bove the one Latitude, as beneath the other, namely, from 3 1 


. degr. © min. t042 degr. 53 hn. and this I ſet inthe foreſaid 


Parallel from the Meridian of Summers Iſlands to the Eaſtwards, 
and there make the Point B, then reducing 45 9 miles inte degr, 


it makes 7 deg. 39 mn. Which added to 41 deg. 32 min. makes 


Laticude 49 deg. 11 win, Alſo the Eaſting 1050 miles are 17 
deg. 30'm:n, the half whereof 8 deg. 45 min. Itake in the Me- 
.ridian from above 41 deg. 32 min. beneath 49 degr. 11 mix. 
.namely, from 41 deg..20 min. to 50 deg. 5 »:52. And this being 
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'the Prick or Traverſe-point B before made, in the Parallel of 49 
deg; regs}. chere-anorher prick D. Laſtly, I add tte 
Notthing + miles co the former Latitude 49 deg. 11 m:». the 
Sun e's 9 = gk min, the Latitude of the Parallel to which 1 
am hd wherein | amo fer down the Eaſting 1157 miles. 
This therefore convefted into degr. of a great Circle, make 19 
degr, 17 min. I take therefore 1 deg. of the Meridian, about : 
that Latitude of 49 degy. 52 9919: ( becauſe the moſt part is run 
in that Latitude, ) pamely , , ifrong 4gidegr. 30 min. to 50 degr. 
30 wy. and ſer th! ſame. ia. thefforeſaid Parallel from the Meri- 
dian of the prick. Dh laſt befqre made rp the Eaſtwards 19 times, 
and moreover I7 "p18. take at the ſamt Latitude, and this reach- 
eth to the point'E. | And ſo:is attthis reckoning ſer down, and 
the like is to be ungderſtood of any. other, which though in ex- 


preſſion it EA woxds for plainnefs ,”;yet there is very 
the 
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little de? moge:in Figs, z/than there is in ſetting. 
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CHAP, IX, 


A more ayple 1 mdeple, together with a larger Table for. - 
the keeping Atetkoning. « 'Sea.. 


» Aving thus {ina a more grenta he) ſhewed how to 
; ſet down a: ips way for every Point 
5 and half Pai t of oft, his ro ſome Men might - 
ſee = (ale Ship doth not always ke 

her way good as ſhe lies, nþr dpth her Leeward-way always fall 
juſtly upon a whole Point, .or-half{-Point; or quarter 3. And- 
moreover ,' — t thqugh a Ship ſteer away upon any. 
Point of the Compaſs, ., -by reaſon of the Va- 
riation of thy ks 4 fnay ſWerve from that Point towards the 
one lidep or a : 0r 4 4egr7. Or More or. leſs, and 
— Ys, not- 


a” = 


| . The Sea- mans Pratfice, '6x 
not always 2 Point ,-or half a Point, or quarter : therefore I 
have thought it requiſite to ſet down the Table following to 
every lingle degr, and that a man might the more readily with 
ane or two Entratices have his defire';, Ihave alſo enlarged the 
number of: miles unto 100, + The'Ground and way of makin 
this: Table differs not from the former , 'and it .is to beuuſdd i 
moſt in the ſelf ſame manner; whetefore we ſhall uſe the tyore 
brevity in handling of it. din 


Here followeth a Table of the Northing or Southing 
' Eaſting or Weſting of every degr. trom the Meri+ 
' dian, according .to the-number of Miles run upon 
that deg. which for brevity ſake we call | 
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placey before+tnencioned\, namely from IN »ds to the 
vre ſuppoſed 


their difference-of \ onfenty Fo deg. 1 weutd not be underſtood: 


| as if I affiqmied ittþ be 0 much”, for T ſyppoſe is. is leſs. 1 was 
' there indeed about/2o yeas paſt, and Sutveyed it , and than kept. 


-- a Reckoning doth ourwards and homewards,but 1 have loſt thoſe 
— Reckonings long ſince, and have forgotton;whatthey were, and 
in this: caſe.it matters not 3 for whether the ſuppolition be near 
— the truth-9r-not,- it ſerves ſufficiently to exemplifie the Rule, 
 that-bei ſhe end for which it is uſed; + But if their diſtance be 
| "38 99 ſack [Miles as contain only 1020. Paces in a Mile,the ſame 
*h ing .reckoned in ſuch';Miles, as we have before: mentiened, 
_.. namely, in ſuch whereof 60 make a degree of a great Circle, 
| which as we find contain 6120 Feet ina. Mile, their diſtance will 
{ be litthe mare than 2695. Miles, and conſequently, the difference. 
© of Longitudelittle more than 5 5 ! degrees... wit #11" 6 
| [1dr th therefore ſuppoſe the difference of Longitude between 
. © thoſe two places to be 55 degrees, and their Eatitudes to be.the | 
; Fanieas before, namely of the one 32 deg. 25 win. and of the - 
other 5 © dtgrees. jAnd{let the Courſes, Diſtances ,- and-other 
| —Obſcrvatiogfrom Sommer 1lands.t9 the L:zard to be ſuchas. 
Pike; hr jon mk tes 5d Chick be 20 Dey of 
. ) ——The firſt entrance 1n this-Journal;, ich_is the 2 0-Day of. 
of ary) is thus tobe underflood; namelythat 'from-the time - 
of ſetting Sail ( which we ſuppoſe to be the 19 of February ) till 
| . thead Day at Noon, the ſhip lies away P's. | makes her way _ 
;. "good upon|the' Northeaſt and:by Eaſt Point,o the Compaſs ; but ; 
; theyatittion bang 8 #egrees fo the Weſtwatds''( asin the fonith 
be rappearsXthe;Rumb upon whith ſhe hath ran is fromthe 
. - Nerthtothe Eaſtwardsonly 48 dep.-as is exprefſeein the 5 Co- 
* lbimn (iris indeed 484 deg, but the deg. we omit, as forthe 
other circyinſtances not to be regarded) upon this Rumb ſhe runs. 
Miles, as olumn ap and an{Werable thereto 
1find.in the Table befote-going, the Northing to be 5274 miles, 


and.. - 
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and the Eating '5 752, as herein the ſevemh andninth Column | | 


"ts expreſſed by theſe numbers 522 and 559 ( for the firſt Figare 
towards the right hand (ignityeth-che tenth part of a Mile , - bhe 
reſt-Miles.)- Hence then the Northing being 52 Miles; #t thar be 
addedto the Latitude from which ir is reckoned, namely, $ 2«deg. 
25*x. it ' makes the Latitude here tobe 33 deg. 17 m ».as in 

the 12 Column appears. In like ſort, the ſecond entrance being - 
the 2/2 of February; ſheweth' that from the 2 0 Day at Noon to 
the-2 1-; the made her way good upon the Northeaſt and by Eaſt 
Pointof rhe Compaſs, Ce Varinien being 8 degrees Welts 
erly , the Angle' of the Rumb with the true Meridian was from 

' the North to the Eaſtwards 48 degres, and fo Sailing 1 ©& miles, 
. the Northing is 6973 miles ,. and the Eaſting 74 75 mites, (6 
that che Latitude now \is- 34 deg: 24 mn. and the like is 0 be 
underſtood of all the reft, . 

-Touching the Longitude expreſſed in the laſt Column , al- 
though a reckoning may be kept and fet down withonr it, yer it 
is of very good uſe; and how to convert the Eaſting or Weſting 

( that is, the miles expreſſed in. the Eaſt and Weſt Columns of 

your Journal) into degr: arid 97a. of Longitude, we will (hew 

afterwards, as alſo how you: may eaſily corre& your Courſe, 

and give the true Courſe or Rumb, allowing the Variation. 
--Burfieſbro proceed with this Journal , obſerving the Meridian- | 

altitude of the Sun upon the 2 3 and-2 4 February, F find tharmy 

Latitude upon the 24, is 39 deg. 36 min. whereas by dead rec-- 

koning'it is but 79 deg.: 8 m5n:ſ0 the- difference is 8. more Nor- 

therly ; bur being well afſured of the Latitude found by Obſer-. 
vation, -I.corre& the dead reckoning thereby, which may: be.dane- 

by the'Rule of Proportion, ſaying ; | BROM 28) 
-Asthe Sum of rhe North-:Column 3 2 5 - Co. a 6.505190 


''Tothe Sum of the Eaſt Column - 4390 3:67347 
So the foreſaid increaſe Northerly. © So: _ 1.90309 _ 
© Ts the increaſe Eaſterly * / 110: 2.04171 * 


That is; 11 miles: forthe firſt place towards-the right-hand is g 
only tor the. tenth parts of a mite,” > 2 | p> 


wat 


1712 , The SeauansPraffice,: 
The ſame may alſe ſufficiently be found without the Ruleof | 
. Proportion , by the foregoing Table, only for-looking there un 
der the degree upon which I haye Sailed, namely, under 54 degr. 
for $ miles or 8o tenths of -a mile, - though I nd not the ſame . 
exac}ly , yet I find one which is near it, namely 82, and againſt 
it in the next collateral Column 11 3, which is 4155 miles («be- 
ing too much by ++ of a mile,” becauſe the other is too much by. 
72} I add therefore in the-North Column of the. Journal 8 miles, 
and the Eaſt Column 1r miles ; and ſo-whereas by-dead reckon- 
ing, the Northing was bur 304245 miles, and Eaſting 1 94 miles; 
now having corrected it by obſervation , the Northing is 3127+ 
- miles, and Eaſting 430 miles. - ew ſt Sf orartde: 
1n like ſort upon the 27th day, I ſhould by dead Reckoning 
be inthe Latitude of 44 deg.c9 min, bur by aclear and good ob- 
fervation | find my ſelf in the Latitude of 4.3 deg. 55 win«thatis, 
not ſo much Northerly by 14 #32. therefore 40-correQt it I put 
in the South column 14 miles,or 140 tenths,and ſeeing my courſe 
was between the North and the.Eaſt , and thatiI find: my {elf to 
be leſs to the Northwards, that,is more to the Southwards than 
my reckoning; therefore in probability I am alfo leſs to the Eaſt- 
.wards,that is, more to the Weſt wards than-my Kkeckening , but 
to find how much, I look in.the foregoing Tableforthe degrees. 
upon which I have Sailed, being fromthe North part of the Me- 
ridian to the Eaſtwards 60 deg. and under 60 deg. -l look for 14 
-miles,or 140 tenths, and againſt it in the Column adjoining I find” 
243, which 1 ſet down in. my. Journal-in the Weſt Column, and 
'o ſubſtraQing the firſt from the North Column, the other from 
the Ealt : I find that whereas by dead Reckoning I ſhould be to 
the Northwards 27375 miles, and to the Eaſtwards 46572.. 
Now: having correed it by Obſervation , I find that: fromthe 
24th day till this time Ihave run more Northerly than-I was by 
 259;Þ+ miles, and more Eaſterlyby 44158 miles. ' 1 
Bur if your Courſe be near the Eaſt or Weſt, it-may ſuffice ts 
correct it in Latiryde only, asin the Example of the 8 of Afareh -- 
appears, for in.that caſe you. cannot -correR Longitude, bur., 
From ſome further ground, | 
Tt hs : - 
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| If therf be any Current , you may note it as is done in that. 

Example following the $:h of Aſarch. . | 

Now if you would ſet down this Reckoning upon the Plain 
or common See-Chart : Firſt, if you defire to-expeis every days. 
account, you may begin for the 20 of Febraary,and make a prick 
in your Plot that may-be from the place from-which you fer Sail 

to the Northwards 5252 miles, and to the Eaſtwards 5 > 53; 
and ſo will this Point -be diſtant from the place of your ſetting - 
ſail 78 miles Northeaſt, and almoſt a quarter of a Point Eaſteriy: 
then.for the 2x day you may make another Prick , which may - 
be from the form to the Nerthwards 66;Z miles, and-to the 
Eaſtwards 74;75-wiles,. and, ſo you may proceed with the reſt. . 
And thus: you ſhall have' a Prick on the Plot for every day more 
exactly ſet down , then could be done after the ordinary way by. 
Courſe and Diſtance,or Courſe and Laritude ,. eſpecially becauſe 
in-lining-the Plot, there are.not , nor cannot conveniently be- 
drawn any more than the 32 Points of the Compaſs, v:z.. not ; 
half Points, quarters, or ſingle degrees. * 

But if you deſire not to ſet down every. days reckoning (which. 
is not neceſſary to be done) you may ſer down wey of the ſure, , 
as they are corredtes by obſervation after the ſelf-ſame manner. 

Or you may add together all thoſe ſums, and:ſo the ſum total _ 
of the North Column wilt be 1 049 Miles, and of the Eaſt Co-: 
lamn 2345 Miles, therefore in the. Meridian of the place trom..” 
which you depart, you may ſet down to the Northwards of that: 
place 1 049 Miles , which will fall in the Eatitade of 49 deg. 54. 
win. almoſt, and from thence in that Parallel ſer down dire&tly - 
to. the Eaſtwards 2 345 Miles, and there make a Prick for the - - 
place where the Ship then is the tenth of 2farch,.and ſo is all. 
this Reckoning ſet down at once. . 

- If yow-keep Reckoning according to Mercator , it will be re-. 
quifire ſometimes to ſum up your Reckonings paſt., namely , ſo. 
often as you make any notable alteration in your Courſe; and fo. 
this Reckoning or any other maybe ſet down almoſt as caluly.on.. 
Adercator's Chart , the difference is, that here you mult ofters, 
alter your Scale,becauſe the deg.of Latitude on this Chars are not.; 
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The Sea»mans PraFice: ; 

equal,but grow ggeater and greater towards the Poles. Now then 

the diſtance of Fvo places is to be meaſured by that part of-ghe +. 

Meridian, which is intercepted between the Latitudes of thoſe 

rwo places; ®r if bothplaces lie in one and the. ſame Latitugez 

their diſtance is meaſured by.a degree or other leſs quantity,taken 
about that Latiude z namely, half above, and half beneath. 
Wherefore if you would make. a Prick or Trayerſe-point in 

Mercators Chart, anſwering to-your-reckoning tor the firſt day, 

- namely, untill the 2o of February at Noon ; -it appears by your 

k Journal that Prick muſt be ro. the Northwards of the place trom 

which you departed 5273miles, and to the Eaſtwards 5773miles., 
Now,inſtead of the North or South Columns, you may more 
conveniently uſe the laſt Column bur one, thewing in what Lati- 
tude every account dothFall ; and fo ic appears, that the Prick for. - , 
the 2o of F645 mult be in the Latitude of 33 degr. 17 mn.. * 

\ Therefore in the Meridian of the Summers /ſlands trom which. 
you departed , make a Prick in-the Latitude of 33 deg. 17 win. 
and from that Prick ſer down to the Eaſtwards in the ſame Lati-: 
tude'57;72miles,and where tends is the Traverſe-point anſwering 
to the 2o of February: the like may be done tor the 21 Day, 

; and ſo for all the reſt. This 5 8 miles may be taken in the Meri- 
dian from the Latitude of 3 2 d: gr. 22 wn, to the Latitude of 33. 
arg. 20 min, or otherwiſe.you may take the half of it, which is: 

| 29 Miles about the middle between both-Latirudes and double it. 

But i; is ſufficient to ſer down the ſums of-every two or three 
days accounts, or ſo often as there-is any notable. Difference in 
your Courſe. Thus if you would make-a Prick inthe Chart, an» 
(wering to the 2 1 of Febraary, being; the firſt ſum , 1 ſee by the: 
Journal), that it muſt be in the-Latitude of 3.4 d:g.24 mon. and to. 
the Eaſtwards of the place from which | departed 1.32+2 miles.. 

' Therefore in the Meridian of the place from whence.I departed, 

1 make a Prick inthe Latitude 34 degr, 24 ny»: and from that: 

Þ * . Prick I {ct in the ſame Latitude to-the Eaſtwards 13254 miles, 

AL and where it ends is the Traverſe-point anſwering to the 21 of; 

 Feſgno7ybeivg the firlt ſum. This 1 32 miles may be taken in the. 
Meridian within, or a little without.the/ two Latitudes, as before,. 

- .> Damely, from32 deg. 2c mir. to 34 teg. 32 min. -. In 
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Of the Variation:of th Dae 
Rem by the V ariation ki 


Sn Mongf.gll the myſteries which God hath of wy 
years diſcovered tothe World for the furtherance 


AT of Navigetion there is none mare neceſſary, nor- 
FE yet more admirable than that property of the. 
ky Needle touched with the Load-ſtone, whereby in- | 
where all Land-marks fail,yea- even in the dar oft | 
as cloſeſt weather, ,when neither Sun nor Stars are to be. 
ſeen, the Mariner (asit were by a Meſſenger ſent from Heaven) 

is taught which way to dirc&.his Shipz yea, As it were accompa- 
nied witha guide towards his defired Port. 

For the Needle touched, \beſides other ſtrange properties, hath 


this, to pore out in all quarters of ' the World, the North.and' 


South parts of the Horizon, 'and ſo having a Card thereto fitted. 
with Rumbs and degrecs,is ſhewerh all points of the Compaſs;and 
degrers ofabe; Horizon. | 
Yet very ſeldom exadtly ofit ſelf, -vrichiout ſome farther Art and. 
Induſtry of him char uſeth [Ayo though in ſome places it ſwerves 
not, yet-in. mo vreoitde World the North and South: points 
of the Neetle have ſome F/#r54:#0n from the true North and South . 
points of the Horizon to the Eaftwards or to the Weltards,ywNich 
how todiſcover in kind and: antity,we.haye ſhewed hererafore. 
 Temay'bethoyghe, (and, men atherwiſe learned, before 
this property; wasfutly \ionered, L bavefaid) that this ſiould be 
ſome blemilſh; and: i ion.in.a ſtone ſo pecioils : but ip is- 
fo far frombeipg an imper eQion , that is makes ito. mich the 
more precious, Yet (as £1 ve ſaid). not without the induſtry of | 
kis thac uſerh it. He thar is negligent or unskilful t6 obſerve 
it, eſpecially in long Voyages. and'various Courſes, may be led. 
inc9 rnany dangers by it, becauſe he frames not his niind to the - 
Rs bur the Rale ro his Mind, imagining nr" | 
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uppoſe ſprang that cuſtome of placing the ON 
po ph 1 fereagrogtlloeng the North- 
Card, Minking by this means to-ſhun che labour of 


not, this doth © Errour. 
PE ents hong the Variacion, "Gas Gly) 


_ noprejudiceih'it, onely it requires daily, vr once into or, three 
dayes half a hey rin, and this laboug it doth abundantly 
= EEE wagntog 


Ty with c Oblr ws ne 
! There is x_diſcovered of late a motion Les in 
the Variation: -Needle ,, ant this is i Kxrce yes ctrtaibly' diſs; . 
covered. Bl cmoeng th Varcions which were abliren A-! 
bout fifry years paſt, with the preſent Variations , itappears they 
are leſſer Eaſterly, and more Weſterly by 6 or 5 » than 
- they were at that time. For whereed the Vatiation hail formerly 
been obſerved neer Londex tobe x 1+ degy, to the Eaftwards, it 
-doth.now ſcarceexceed 4 Degrees, there is the like alrerati- 
-on (as I have heard by Tome Mariners) in other” parts' of the 
World' ; Which we now leave'tothe furtherdiſcorery of time and 
'4 , and.come to.ſhew NDELy Cou 337 ound fag 
riation Kriown.. 


The point Fike Compeſe MAL which aw oft, and the Va 
riative of the Needle known , to find Rub 0 or De- 
gree upon whichthe Ship hath wage, gfe Way: 


= beſt harthe als be placed dired! nder:th 
1 f7 Fe ae CY ard overt hard rd, and 


opon; bac eatirrrabneronlright 24nd; or £0 the 
as the V aviarion 4;>towyrds the inight; of; 
and thiafo muck cowands/the- one: lids 4]: | 
that Variation is : We ſpeak aqchers of le 1 Boles 
Variation-only. Fherefate for the ſolution.of this 2s. 
muſt know how much the vagiazin 4s, and hah a: $5 
nts done;, wr ps ro ] 
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hard 
Poiot. or hatt Poincomukes wich theyMerigian ;-yebtor 
furtherieaſe berein, hve: eripreſſedtheſame in; the Tabielbe ore- - 
going; the quariersof Points E-have 8mitied , becauſe the Steer- - 

q ey 8 very Uncetains(/ the Poimisbe- 


gur - 


almoR. aaa 7 
'Now: ; 
atid Variation given , tofind. the true, Kb, y you 3 _ cooler 
theſe two mere 9s - 

1. If the Kamb avd the Emiation wider be etiraton | 
the. ddprudian (Wuanelyj bithieo th right | band ids beter, the 
laſt). "ad thenstogecher , and that ſous: & "phe TRY Ruanb from 
thet: partof- rhe Meridhens: 1 1 oo 

#:ifthae ſuns. excred-g0 degrees ; SubfiolHacfrom 180 - 
AR hit clnaretie is the” Randb Fran the oppoſite pure NY 
&M: ridian. 3 25H 

1x24. 1f $beone be towards the right hand; [tbe orberedw art 7 3" 
left 5 Swbftra the Variation: YImage Rupsb, anilthe Hawnaindey 
i The trac Rumb.c +, 1 Ng | 

*Ter if th: Rum be the ſriaer number, Subſt "att jt ſnow. the . 
F, axpp1thotry and threremaind4r us.the rut, Renwbialig other may.:; 

þ% af les weidſhall endeyorrp ifultrace by. examples following. 
..; Bay rh fog;diftmAtion.Gke ,- welay he Rumbs, or, degrevs-+ 

LES 3” Nonth-towards the: Eat, arc:towards: the-right- hand, 

and ſo from the.Suth towards. the Welt:, bus fromthe Narth- 

to.the Weſkwargs, an.th lefthand ,; and ſo from ale Houth-Eaſt- 
wardss For a mans face being towards the o__ A ak Faſt i is: 
; es Iris and the Welt og, his left, Gr 
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T2320 | 
Mos pong char Faerie 4sto- 
-wards the right hand,  fornotonely the poinr, but all the 
other points of the Compaſſe dire& a Courſe more"rowards the 
right band than they would do, if there were no" Fariaties. And 
. foifithave Weſterly Variation, that is, if the Nerdle and Flow- 
er de luce ſtand t6 the Weſtwards of the true North-point of che 
Herizor, we ſay that Variatioe is tOwards: the left cr fora(- 
much as noronly the North bur all the other other points of the 
Compaſle, Rand more tow Een thanthey would do, 
if there were no Variation. This being! premiſed, wecome togive 
pong ot the two Rules before-going, 

Let the Magnetical Rumb- or point: of the Compalſe 7 be 
North-caſt, and the Variation 1 0 degrees to the payee tk [ de- 
mand the true Rumb ? | 

Here the Rumb and Variation are both oneway q that i is, \betk 
towards the-right hand; therefore, 

Tothe Magnetical Rumb being' N, Eafterly 45 deg.o w: 

Add the Variation Eaſterly 10 deg. ow. 
The ſumme is the true Rumb N. Eaſterly . 55" deg. 0 mw; 

2. Admita Ship ſail upon the North-point of the Compaſle, 
and that the Variation be 1© deg. tothe Eaſtwards, how doth the 
make her way ?! | 

The Magnetical Rumb is North, that is,” -o0 deg. . mc 

To which adding the Eaſterly Variation 10 deg. 


The ſumme is the angle from the North-part ? 
of the Meridian to the Eaftwards- $ ® 
Which is almoſt N. by E, and ſo hath the Ship made her way. 
3: Let the-poinr of the Compaſſe be Eaſt + point Nor 
that is, from the Norrh to the Eaſtwards 77 points, which'is 84 
_ deg. 22 min.and the Variation as before 10 deg. to the Eaftwards, 
I demand' the true Rumb ? 
- Fo the magnetica} Rumb being North: caſt, 34 deg. 22 w, 


10 "deg. o oa | 


- | Add the Eafterly Variation © © To deg. 00'm.. 
The ſumme is the angle from the North tA dey., 32 ws. 
| fubſtraed irom. * > deg. 00 mw, 


| There reſts the rrue Rumb South. altery 1 deg.” 38 mw, 
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mT 
| 'coyr by the co  be- Weſt and by 
South, thiris, 7 points on the DA eel crarcs, or-7 8 
depiey nin lerthe'Variation be as before x 0 deg.to the Eaſts 
wards, what is the true Ramb ? - 
Tothe Magnetical Rumb'Searh meftevly 78 degs 441 mi. 
Add the 'Eafterly Variation ' '10 dep, 00 min. 
| The ſamme is the true Rumb Seth weſterly 8 deg. 45 mo, 
- ' You may conceive that the Kawb and YVariation are here both 
one-way 3 - namely, both from the Meridias towards the right 
hand. For the Variation-'of the "N9grth point is from the North 
"towards the Eaft, and'conſequently-of the'Sovth point from the 
Sow b towards the eſt, both towards the right hand of the Mc- 
ridran, as the Rumbis, 
5. Example. Let the courſe by the Compeſs be Weſt, that is, 
from the South to the Yeftwards $ points or 90 degrees, and ler 
. the Variation be '#s before 10 deg. tothe Eaffiards, | would 


know the true Courſe or-&wmb ?. 
Tothe magnetical Rumb- South- weſt 90 deg. .© min. 
Add the Variation Eafterly, * , . lodeg. © min.. 
Then Gre Je with h the TE 100 deg.//©:min; 
Which ſubſtraQed fom | i580 deg.. o min, 
There reſts the true Rumb_JV, weſt... : Bo deg. o mn. 


Let the Courſe by the ('ompeſs be 8 hes is from the North 
to the Peſtwards 8 points or $50 degrees, and.let the: Variation _ 
1.0. deg. tothe Weſtwards ; 1 demand the true Kunb ?.. 


To the magnerical. Rumb N. weſt. . +5 990 deg. © min, 
[6 the Variation ny . ID Adep..o my, 

The ſurnme is + +3; ;- 1 i100 degs, 0. wn, . 
"Which fbferetcd "Fg | 180c-deg+0. min; 
| There.remains the true Rumb. $Wweſt: - BOdege,Omir; __ 


' Obje. The Megeatic Rumb being; here Welt go deg; why 

couldir.not as well be counted. from) the Sewhbastrom the Nortb?>> 
- Aaſw,: lt may de counted from:-eivher; for. as it isgoumtetd-here | 

from the, North to the Weſtwards, Ons theta a 06th * 


-_ 


—_— 


becauſe the Variation-is: th I Su if i be..reokoned 


' fromthe South ro the/Weſtwards,: 7 eee Rule, 
whereof we now come 40. FR" Eng | 
already given ſufficient to i re che.firſt _ {0 


7. Example. Let the Pointof the, Compaſs be N N ng and 
the Variation. 10 deg. Eaſterly, I demand the trueRumb:; 


From the miagnetical Rumb NW. ....., 018A deg. 3o mwin. 
Subſtra&t the Eaſterly Variation. .. . ... .,,,2:9-deg. po mw 
- The Remainder is the true Rumb. N W... .12-dep. 


$ Example. Let the Poing- | fon, Fe and 
the Variation Eaſterly x6 deg. what, Gs the tr Rumb 2... -;- 
From the Eaſterly, Var lation, ow Ivdeg, 00MM, 
Subftra& the wapnetica Ru mb N xy 00 deg. 00 mn. 
The-Remainder is. the true Rumb, 
the other way ,, namely ' T6 Ueg.00 ahi, 
-Objett. The roagnetical Rumb may; 25 well be named North: 
[eaſterly o deg. 0 min. 
Azxſ. It, may, bur then it is ſubject to the brit Rule, as in 
the ſecond Example. © 
9 Example $6 the Courſe of the Compibbe Welt 1 tha 
is, from the North to the Weftwards 8 Points ,'or 90 de 
and let the Variationbe as before 160 hegreero the Eaftw 
\Whart is the true Rumb ? 


From the magnetical Rumb N W: * © . go we, oY mix. 
'SubftraR'the Eafterly Variation _ * to deg. 60 min. 
There reſts thetrae Rumb N'W |  $odeg. So min. 


Here the magnerical Rumb m ight as well have been South- 
weſterly $90 degr. and ſo it had fa 6 underthe firſt Rule, as in 
the fifth Example. fps bark 

10 Example. Let the Courſe by the Compali beWelt' that 

5, from the South to the Weſtwards 8 Points 0r90 = ,-and 


Jet the Variation be 10 dye fo the INGEy t true 
Rumb? Pf »2 14 7 RE LISTTS 
* Frony the- anapnetical Rumb: SW-421g05 ©: ago ita - 


- Subſtra@rhe Wolterly'Variarion1%. 3-30 | Wo g/00 Wis. 
The remdinderis.che wwe Rumb' SAW +; 01 "uu 00 mn. 
T3 LL bf *:5 - if 
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3 pI GY T53 
{If "the "Ramb here had been'reckoned from the North , as in. 
the ſixth Example, it had fallen under the firft Role. | 
- And this may ſuffice for the-illuſtrarion of the wo > former 
Ralls in "the m—_ -of rhis Provlans. 


. « 
pes Hail) 10h i\ Wk 


"The ſame may alſo more 2 ly be reſolved, by fuch-an Tn- 
ſtrument as-is here-deſcribed, conſiſting of two Circles, the one 
being the! nerheemoſt divided.imto four Quadrant, and'every of 
thoſe intg. go dr opmbredirom: the North doo Som Dojnes, | 
towards the Fat and, Welk Welhj - -191i9/ gy 19 £25596 
c\'The'ather our "i reg 


e 
divided:;. a TE the .Compa(s, > Ngo. XXS 11, Points, and 


choſe again ſub-divided into halves In CS | 


Py 


. a 
* - . 

> * pi 
oO 6.9%. OY 


- 122- | The Sea-mans Prafice, * 
- By this you 'may readily find the true Rumb for any Courſe- 
and Variation giver. ___- ;_ » net EE 

For if you turn the North Point af the upper-Cuccle; from the- 
North Point of the lower, ſo many. 0g. an the ſame waythar: 
the Variation is, andthen look in the ſame upper Circle for the- 
Magnetical Courſe or Point of the-Compaſs propoſed, you ſhall. 
find right under it in the nether Circle what number of degrees 
the lame is diſtant fromthe N., or-S. Points of-the true Meridian 
towards the E, or . which is the true Rumb here required. 

As fappoſe the Variation- to. be 10 deg. Eafterly, and the -- 
Coutfſe by the Compaſs Eaſt half a Point Northerly, 'andhere. 
be required the true Rumb, IS | 

{ turn the North Point of the. upper Circle from the North: 
Poinx of the lower t © deg. tothe Eaftwards, and then Ilook.in 
the upper Circle, for Eaſt half, a Point Northerly, and right un- 
der it in the nether Circle 1-find!8 5 d.and about one half,numbred- - 
from the South Part of the Metidian towards the Eaſt, therefore I 
conclade that the true Rumb required. is from the South towards 
the Eaſt, 85 5 deg. and ſomething more. | MEe 

By this Inſtrument alſe (if you uſe the Pen only, as before we- 
bave ſhewed) you-ſhall readily-ſee when to add, and whento 


ſubſtract. | 
CHAP: XI 


To keep @ reckoning of your Longitude, and ſo ſerdown a recken2- 
ing by Longitude and Latitude only, | - 


"N the Example before given of*a-Journal, we have in the- 
- twelfth and laſt Column expreſſed in ſuch places as it ſeemed 
, moſt requiſite , the Longitudes; we come now toſhew how. 
the ſame may be known, and firft; þ 
By the Rumb and Mad n '> pom find rhe d:fference of longitudes; : 
As Radius is in proportton,-to'the Tangent of the Rumb , 
' So is the difference of: Eatitude"in Meridional parts, 
Is he inane of Leagiade in ray yen VEE: = 
As let the Rumb be Nont-eafteily 48 deg:and ſappoſe a Ship - 
to.cun wpon this Rub, fromthe Latitude of” 54 deg. 25 wn. . | 
21% Dy EVEN 3TH -''” ant, © 


- 


Oy | " Pratfice. | '125 
Into the Latitude of 34 deg. 24 win, there is vequired thee: 
_—_ ary nog - Here, / /- 

e Meridional parts anſwering to 34 dry. 24 wiv. 22206 - 
The Meridional parts for 67 = ; 5 . 2058 
*The'difference of . Latitude: in: ſack parts is. "2042 
then, as Radivs ii properrien _ hin 
Ch Tan of the 'Rumnb, t;, 48 dig-0 min, 19,0456 
'So the difference of Latitudean-Merid. parts 142 2,1523 
To the difference of Longitude i in Minutes 158 - 2.1979 
Theſe Minmes: converted into deg. are 2 deg. 38 min. which is 
*the difference of ' Longitude — grgt yr rin as the lameis S——_—_ in 
the Journal againſt the 21 of 
And this Sailing uporrone andriis Genie Rumb, you may find 
the difference of Longitude, and ſo often as w_ alter your _ 
ſo often working by the fame Rule, you ſhall-have all the diffe 
-renees from place tos place, which IPs Jr make the 
whole difference of Longitude. - - 
But you may alſo#findt difference of L gear enough 
at one operation fer many: ſeveral Rumbs and: = ns provided 
that rhoſe Rumbs differ not much one from anothet. - As in the 
former Journal from the 27 of February, till-the 2 of Afarch, 
I Sail by ſeveral Kumbs and Diſtances Demichy latitude of 43 
deg. 55 min. into the Latitude-0F-4.3'dep; if you would find the 
difference of Longitude herets anſwers le at one operntipy, It 
..may be done by this Rule. ' -* | 
As the difference of Longitude'iin- Miles, 't 
' Is to the departute' from the Meridian in Miles, 
So is the difference of Latitude in Meridional pars. 


To the difference of Longitude in Mines. | 

As in thar Example, -the difference of: Latitadefor all thoke 
Courſes, a$ in the -Notth Column is 2444+. 

The ; from the Meridian,  asqbere in the all. 'Eo- 
1lamn appears," is 6301.7 + 7 

The Merid. parrs for theLatirudgoF 43 45 -. are 2939 

__ The Meridl. parts for-rhe:Lanitude: of apt a5. go ho 


| Diffetence . of Latitudein pa _—_ 
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Say«then; As the difference of Latitude: 2444 £0; at. dens 
To thede _ from the Meridian . 630+. » * 3.7994 
S& the difference of Lair: in Merid.parts'352 2245478. 
To the difference of Longitude i in min. 910, ' 959! 


Which reduced into degrees,- is 15 deg. 10 min. And added 
to the former Longitude 21 deg 28 mn | 
Gives the preſent Longitude 36-deg.'38 ww. for the2 of March: 

The like maybe done for.the'account fromahe 2 of March, 
te the 5 of .the ſame, &c. 

Burif your courſes and. Diſtances run, be all near to-one and 
the ſame, Parallel or: Latitude:(as in'this Joornal they are from 
the 5 of March to the 8;:and fromthe 8 tothe 10,/).then it is 
Fafficiem to:find whit - Loveitude i in thaz Parallel.is anſwerable to 

the miles of : Eaſting or : Welting, or deparcure from. the Meri- 
dian-by this Rule.  : - ; 

_  Avthe Sine Complement of the Laticude of that Parallel, 

Is in proportion to-. Radine. ,._.. / | Ef 

- Soiothe numberof Miles in that Parallel; NY 

\ Ts. the diftetence of -Longirude in Minutes: . .-,_. 

Asfrom-the' 5 of. March tothe 8, the Latitude was near 5@- 
dog. the Eaſterly diftance1 86 78 miles.:. therefore for the diffe- 
TEACE' of Longitude, ſay : : 

© AsSine Complement the Layiude, Is:C4 59 deg. -© m1... T 91 9 

To Radine.,'s -- 

So is the departure To the Meridia 186. $ 32714 

To the difference-of Lon boot | 290 6. ,3.4633. 

Thus it appears, * thed rence of Eongitude.is almoſt -291 
mix. which is 4 deg. 5 r' min; andthisadded tothe Longitude upon. 
the oy of per. 'naniely,: ro:g6'deg. 52:95. the ſam js-- 51 
pe }min.the Lon em 199 TIE aſp go 

neforthe 16 : 
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The Latitude upon the 27: of - February .is:- 43 deg. 5.52009. 
The- Latitude upon the.2 of Aarcb-is +, 45 deg." 00 mn. - 
The middle Latitude or ſomewhat more:is.. 46.deg..10 min. * 
- "Say then, as fine Comp.. the Latitude s, c..46 deg+10 #9. 1 595 


ToRanlmg...= tt 3s aan d ad ds; 
So'the Eaſting or departure, from the Mexid... 620. 1.23.7994 - 
tothe difference of -Longitude, . +/+. +2 9uge 7413595 $9 © 
Which is almoſt g1 09:7. 01.2 5.6: g, ton. as betore, 
And thus you may in the 112 and.laſt column of your. Journal- 
ſet down-your Longitude ſo-often-as you-think. it requilite ; -and 
ſo in the ewo-laft Columns you ſhall have the. fubſtance and prin- - 
cipal ſecopeof yeur;Reckoning; namely, your, katitudes and Lon- 
gitndes, which whenſoeves. you .delire to fer down in; HMercatar's 
Chat, "ovin the Poler, Chart; or-in. any other graduated. with: 
degrees of Longitude and Latitude, you-may readily, doit. -- 
- - As1f I would ſer down the ſum; of the foreſaid Joprnal- from: - 


.the 19 of ;# _ tothe 10 of- March,-1 find againſt the-1o of - 


March the Latitude to; be.; 49-deg. 5 4 min, and thedifference of - 
Longitude 5 4 4g. 5 3 mi. Therefare inthe Latitude of 49-deg. - 
. 54" min, Idrawan occult Paralle}; and reckoning-from: Sum- 

.mers-Tſlands towards the Eaſt 54 deg.. 5 3 9/9. 1 draw. by that. - 
Longitude an occult Meridian; the Interſe&jon of this Meridian. . 


. withthe foreſaid Parallel, is the Traverſe-point, or the peinr re-- - 


preſenting: the place.of the Ship, and the like. is robe, underſtood - 
of any. other,-: W7s vT! Mis 22-12; 1951 
This form of keeping and expreſling.a-Reckoning,. is { as4l 
conceive) moſt apt and agreeable (of all others that- 1 have ſeen 
of. thought upon ) to all ſorts of... ({þarrs or Maps, and to the 
Globe it ſelf 5-and to all the kinds.or ways of. Saling # thatare or 
mayibe-uſed.. ' We wilihere-add ſome-v3her - Propolitiogs whic 
may ſometimes be of | ggod and necefjaryuſe inity,;i; 1 1 --' 


| The Reumbard Difference of: Latitude given to find by the Table, . 


- the-Diſtance in the Rumby, ank the:Departune fromthe: deri- 
- . dian thereto anfwerable, SC 1 1. og 

"JF Ow to. find the Northing'or Sombing; thatis,: the'diftance | 
EH otame auote mg ot Weſting, that he ac 
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- ſtance in Lonyitude, of departure from the Meridian/of any 


The Seq-mani PraGice. : 


Rumb, for any diſtance run-upon ir, we have before ſlowed, the 
like operation is in theſe. Propoſitions following : namely. 
2. The Rumb and diſtance in Latstude given : to find the di- 


| ſtance in the Rumb, and the Eafting ar Wefting. 


3 The diſtance and' difference in - Latitude given: to find the | 


. departure from the Meridian and'the Rumb. 


' 4+ The difference in Latitude, and departure frons the Meri- 


.dian given: to find the Conrſe and Diſtance, © 


5. The Courſe and departure from the Meridian given : to fond 


the d ference of Latitude and Diſtance, * © 


6. ſhe diſtance' and departure' from the Mevidiun given; v0. 


:find the Courſe and-differexce of. Latitude, + 
_ * So that wirh the firſt ' before. handled, here are fix Propolni- 


, ons, and in every of them two things required ; and ſo they be- 
,come 1 2.We will nor ſtandtogive rmgits of themall,bur only 


.oef thoſe which are moſt uſefu],the reſt-may by them be conceived. 


.And firſt, to find the Eaſting or Weſting of any *Rumb for 
-any difference of Latitude. | kt WES! 
Adrmit'a Ship run North-eaſterly 60 deg. (that is NE by E, 
and almoſt half a Point Eafterly)till ſhe have altered the Latitude 
42 mir, how much is ſhe depanted from the Meridian ? 2 
I run down the Column under 60 deg. till 1 find 42 miles, 
-or 420 tenths; and-again{t it in the adjacent-Column 1 find 728 
tenths, that is almoſt 73 miles, which is rhe departure from the 
Meridian to the 'Eaſtwards. 242938 45 R454: ol 
If yon would alſo have the diſtance upon the Rumb, it is right 
-2gainſt theſe numbers in the Column-of Diſtances, being in this 
Example 84 miles. | | JIN 
2 Example. But admit ſhe run Noeth-eaſterly 60 ye 
alter her Latitude x deg. 32 min, wharis the'Eaſterly diſtance? 
This 1 deg. 32 wi». &s 12 miles,' or 920'renths, for which-if 7 
look in the Col. under 60d, I find no-mumber ...z00 580 '826 
ſo great, but the greateſt number there is. 500, 84 420. 328 
which ſubſtraſted from '920, -there remains __ | +: 14{) 1” 7 
420, therctore in that Column under i60; dege 194 SAD1AS 92. 


The Sed-mans Pradite.”".” 129 
' Tlookfor theſe two numbers, namely, 500, and 20, and 
againſtthe firſt i-che adjaeenr Column pF 866,and a alt the 
ſecond 728, which I Ter againſt them as above appeareth, and ſo | 
adding them, 1 find for this difference of Latitude, thE departure © 
from the Meridian to be 1595S miles, | + 1 «+ - 

If further you.delire the diſtance run upon this Rumb, you 
have it in the Column of Diſtances, right againſt the. ſame gum- 
bers, as inthe example abeve appeareth, where being added, 
it amounts to 1 84 mules. Ws M52” thih. 

The diflaxce and difference in Latitude given: to find. 

the Ruwth and departure fromthe Menidian.  - 
A a Ship run upon forne Rumb between the North and: 

Ache Eaſt 84 miles, and then have altered her Latitude 42 
in. the Queſtion is, upon what Rumb. hath ſhe run, and how: 
many miley is ſhe to the Eaſtwards in Longitude ? - | 
*. 1 runctaſs the Table rowards the right hand, looking in'every: 
- firſt Column of Diſtances for $4, tilt I find againſt it in one of - 


. 
* 


l 
the adjacent Columns 420, at the top of which Column over- 
420, there is 60'geg. ſhewing the Rumb to be North-eaſterly 60 
deg. alſd ayainft 420 ay hes, pay Column 1 find 728, which. 
ſheweth the, diſtance to'the Eaſtwards to be almoſt 7 3 miles. - * 
-2 Example.” But if the diſtance run be 184 miles, and the- | 
difference of Laticude +1. dep.” 3 2 win, and there be required the 
Rumb and. Diſtance tothe -Eaſtwards. | 
' Becauſethe Column of Diſtance extends but to-x 00 miles and: 
the diſtance here given is 1 84 miles, you may take the half there- 
of, which'is 92 'miles, and likewiſe the halt of 1 deg. 3 2 min. 
which is 46 miles, of 490 tenths, and then look, as before, where - 
you find 460 againſt 92, for there in the top of the Column you : 
all find the Rumb, which in this-example 1s 60 deg. ſhewing , 
that the'Rumb is from the N. eaſterly 60 deg. and in the adjacent: 
Column againſt 92 and 460. You hal Gnd 797, whichdoubled-. 
(becauſe it is for thehalf) is 1 594, Thewing that the departite” 
from che Meridian tothe Eaftwards is 59:5 miles Theſe an@t 
the reſt thay alſo be performed by the Ds ns TOS 
&s ve haye formetly ſhewed. oo © CHAP-. 
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- * Certain Problems touching Currents, © 
 -& Lthovghthetime be already expired which Laſſigned for 
7% this Work, and mine'own more urgent occaſions call me 

away, > ſceing it is- neceſſary in Nawigation totake * 
' notice of Currents, and to wake a competent allowarice | 
forthem ; '4-will briefly ſer down certain Problems, ſuch as I 
have ſometimes thought uþon, --whereby a-man may the better 
conceive and judge of that allowance; the rather for that Iknow 
not any thadbavye handled it, /' ER GE TRE: © 
Firſt then, it is to be conceived, .that a Ship or other _ Vellel 
Sailing or Rowing where there is.a Current, hath a compound 
motion-ariling of two different Principles ; namely of the Cur- 
rent and Ships, way,. ſo. that here are three motions to be conſide- 
red; namely, two {zmple, and the third compounded of them, The 
frſt ſimple motion is that of rhe Current, . whereby -it moveth, 
and is apt to move other things that-are, in,it the ſame-way. The 2 
of the Ship or Boat, as it moyeth-by: wind or. Oars, or is aptto 
| bemoved, if there were no Current. The 3 compounded of them, 
* isthe Line of the Ships true motion. . The 1, we call the way, or 
motion of the Current : The 2, the way, or {imple motion of the 
© Ship: The 3, her compound or true way. The+2 {imple motions 
being either of them according ro right Lines and uniform (as.in 
the Problem: following we ſuppoſe them to be). Thethird alſo, - 
which is compoſed of them isa right Line ; for whether the Ship 
Sail direly oppolite againſt the Current, or _ with the 
at oblique : yet ſtill either motion being direR and uniform, they, 
both together, Pepe a right lined. uni | 
ene-cerainethvio the other the one and.the lame proportion-in eve- 
ry Pot = And accordi je theſe groundy we PFREEK ms Prob. 
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Skiz le motion &'b> 16701, 19T | . 6 mifes 
_ Oo. $9QU Y ,nonom gig call : es 
| ir Ihe Hips teri mnaciGN! Þ > |: iles 
4 * Ships tris Way 15 to the Wellwatds's | mites n hogr. 
X, eAtmiitfaCurrent rai Weſt 6 Miles an hour, and that'a Ship 
* walter: Sail 'run direbHy againſt it's filers! hour by the Log : 
ah i the'Shig; competnd motion, und mhich'way + | 


ene thEGathe bei the greiter, muſt 0 '; / 6 miles 
SabſtraR the Ships; v1 relwgoort il 53 09949126 ' 5 mites 
The Remiirider is rhe tre motioh 201 ©; ? 31 mile 


Which 1 mile ſhews;-that the\Ship by her'compound motion 
fills x ſtern, that 7s; moves-t6 the We r: ile an hogr; - 

«Fn the" experidiencel-PriRice of chi two formerProjurms yt: 
may ſeem, tha af Ship or Boat ſo ordered hath\al@a-moritn; 
to the ri hr Hafd ores! f cheeſe" burhiis comes toipaſs, becauſe 
ir4s hird, and'ina-manner impoffible to ſtem 2-Tide on Stream 
ſs exattly, bur that theShipiwill-ſwerve , (or yaw:as they hay): 
either tothe one (ide or to the other. 


3. Admit a a Carrent run Eaft 32M ler Pr hor, #»d that the PT 
#[o T4n Eaſt 3 Miles 4s hour by the Ti what 51099 s 


rrut motion? ih: C: GUC 
To the Ships ſimple motion, _ - Y Tales 
Add the Current . Rey | _ £) ah 
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| wards, and BDfrom:-Bto the Eaftwards,and-let. 
remenc: \to.B-D,as6 to:2,0r:3-t01, 

| Then doth 4 B repreſent the;line:ob bag 
ag motion, B DI hy ie Fr the, Current, 
and. 4 Dake oomgeu ; yp 

1 Add DAP ist le m..7 

LA the live of-the Ships ap motion, andthe line. 

. ber. compound, ox, true. motion, , which, for 
breview-oke we: wili-benceforthicall the Angle 
of Deflefiion. ;Alfe 4 ND Bis the anglecontained: 

6/3 | betweenthe line of: Hamann... 
were I \ andthe @yjor-drife;of the Current, which we: 
call che: ;4»gia of. Reflebtion...... 
— Laſtly; Ut Bis the avgle contained between t thelinc.of the 
motion, and this ts oh the Dunes whine wil 
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So 13: Radius —O_—_ 


Rats Nap of WO: eDAB18 IS 9.5; 
gm upon. Which-rhe Ship © makes her by Sock 
= 1 "7 deg. 26 min, Faſterly , that is, SE 4 deg. 41 wis. 
Samtherly © 
© 2. For the Ships true way, or compoand avotion, | 
'As.the Sine of the..Deflction 5s DA B 18 deg, 26 ww, 9.5000- 


To the Current.. :.... DF has aoRURD vert 
So. Radeny .- . 6 of 4 W604 ape Parka dine Fe 
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As the ſimple motion ©. eAB725 miles 7.1397 
15:to the: rrent., Re; 46 BE 80 miles ,2-25F3 
: S0: is Radon -* IS WE: FL m— 


To the Tangent: of: DefleRion eD 1B 134. 57s 9:3959, 
For the Diſtance. 
As ffne compl. che. Defle&ion sc DAB 154. 57 wm; 0.61 30 


- bs rothe (imple motion | AB 725 m. 2.8603 
.So'is Radiva . - £ — 
To the compoutid motion. 2 D747 miles/ - © 2.8733 

So'rhe Ships true way is Weſt Sontherly "by deg. 57 win, Of 


Sourhweltiehs; 76 tleg. 5 win. 747 miles; 


6. eA Ship ſails Weſt i5 da ether by the. 12.5, a 4 
; | Hb—_ etHng w the y 0g ar ” s any £ that he bath 
- "attered Deals: 3 degrees; 1 yn the mation of the 
' Current rhe Rumby and erue way of abeeShig't © - |... 
© This Queſtioti differeth fitele from'theifotmer:, for ſeeing the 
Jifference of Laticudes is"; the tnotion of the Currentis 1 80 
miles : ſo there is given the A —— 
. :of the Current, as. before, &c. 


- 7. A Ship in & hours ſails from @ cert avs Cape o Hind hand Sevih : 
30 miles by.the Log, in « Current ſetting Egfterly,and they ob- 
ſerving 1be ſame Cape," be fintdythat ir bears NW 3 1 dee 
mand x, faſt that Current ſets, and how far be hath ſailed? - 


As let a Ship fail from 4 towards B South 7&miles but by 
means of--rhe Currenr, ſhe _is dri to D, 
from whence ſetting the Cape 4, it-is found to bear N IN Ws, 
Andfſecing the Current ſers from B rowards D Eaſterly*, there- 
fore the angle of Refletion BDA is 6. Points, that.is,: 67. « ie | 
30 min. Here thervis demanded thediſtance AD, andrhe dr | 

of the Current inthat time R.D.;- 
As the (ine of the angle of RefleftionsBD4 Gn Fey 10844 
Tothe ſipple.motien of the Ship eA\B3omiles::011957 L 
$o the line of the angle of Defle ion 1D&B-22- 4 3009.57.36 
Lorkecqoridgas es mins on ear 22 412.6085 
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6 Cd TH ME" And further, ETHOS, 1 
As the ſine of the angle of Refleion sBDA 67 4, 39 w..0344. 
To che diſtance.run by theLog AF 30 mles,,, ;..... 1,4771 


50 is Radsus |  1$68-Q 243 463 . 

To the compound motion of: the. Ship AD, 22 538... 1,515 
- An thus we find that Current to fet 12.538; chat 15, near 125 

miles.ia. 6 hours, and the diſtance run to.be 3 27 miles almoſt, 

- That-the thing pay-bebertes conceived, . we will uſe. two or 

three. Examplcs.mare, familiar:and obvious to every Mans expert- 

ence ; yet grdunded upoa.the ſame Principles and Reaſons, + 


$; * Admit that Talis: ſtairs brar. fron Bilingſgue-ſtairs South- 
'weſt- Sout herly';, © namely ,"Sourhweſterly 40 degrees, and. be - 

difÞuut $0" Poletr wind ſuppaſe "the; TidevEbh off to \ran there 

Eaſtward 2 Mijt*arbour, and thut a pair of /Oars, rowing 45 

. Mites" an; hour , mould; ga. ſtraight over. from, the frſt hothe 

ſecond : | How ſhall they row over x tb up2n, what degree Gr 
Point of the:Conpaſs, and how fir ſhall ghey rom: get thither, ,. 
or >, ? pes 3. 420) Ina) ; 
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— Let repreſent Billingſgate-ſtalre , -D Titlis-ftairs, A E'the 
imple motion of the Boat, & D the motion of the Current, then 
4 theangle of -Defleion ;- Etheangle of Incidence ;- D the 

- angle of Refleion L30 deg. So mn SF I0 
6 Agthe fampleimotion of the Boar-/4 E 4* fniles+- 9.34679 
he mocienof.the Tide-- -.®' D E-44iwikes - 0.39794 

e Sine-of: RefleRion>-+ 05152221 Ds $6 degi-' 9.38425 
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deg. and rhe Ly erin xo v3 3a the poſition from 
A rowards E, 1Sourhweſtetly 6 3'degg2:-2imun! tharis p64 
OY: AndTwthuſt tfioke Oars ro &ſtraightoven, «| 
T v 518 0,9 07 U roPaR> Sto ggt gf 08 
7) Secondijgfir the df vic AE om o!1mil gn of 
Ls the avgit:of Refle@tian 7 1c ; 16:80 fegagiiorn. 
SubſtraQt the angle-of: DafleRion.?>. 2 3 deg. 03 mir, 


And there reſtszhe-atphle; of ' pA ne Z wg #tg:57 2 >, 


Anahe fine af noet - af = P2437 
1s tothe true di HE od D Ws 10 Q;309 
Sothe Sine of RefleQiqn|,.s.Þ 5 SE Mel Ne eas 
:To the mple.motien.... AE 135 53Þoles...... 2419104 

Laſtly, forthe time, ſecing $20 Poles: makea. Mile, : and they 
$n0W4.44 Mileyan bqur, jit.is "$40 \ Poles.inan hour. ſaghe pro- 


;porton Is. © CIR If 12 INC 31 KERN Ir i} 2 Ix \ ETON 

As the ſimple, bowly.m Eat v3 b ee = 64G 768416 

Fo the ſimple motion be wo. 1855 A, C310, 

Sv is an-hour in Minutes, wee fopes ly ph, 4. To 6 Wes, 72A 

To the.time rec vized.in Minutes $298 16 41716 06 os py | 
JILIN TRIES they beaming. 2 
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over, nf x6 vr in Fg e2 

Then fcipgide PropoGGicn om; Ao: Dis Southwwelterly 40 
Ss armory ys f y. 56:4ego1 5 min. 
thecefare:thelangle of, Rion. avi47; 1183 6 degs T5,mdy. (the; 
angle of Refie$ion\D as beforey $0: degs O, 1. theangitey, Ir} 
cidence-E is 33 deg. 46mm, nf ty UG ole of 
| As.athe Sing of- | theTus = £164 r'T nl gwen F $531 E 


Tothe morion of tf .5,.,0.3,9794 
Sothe.Sifie Ki | C RONee Dole o 9, 9.8 ti 
To the: Geaple hour on;of. the, Boat AE 65265 0:83530 
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- 7: "Secondly; jou Smaple emvrins  - © hos 3k 
As Fa Sine of Incidence: > 833 dh gy > 025520 

Is ro the true diſtance +1 >: AB $9/Palrs.o 4 1.90309 

So the Sine of RefleQion D Fo deg. o win. | 9.88 425 

To the ſimple modion Att 0'p3Poles >: 2.04260 

" Thusit appearsbhey muſt now rent Þ Polizeo get over, 
= IwY Laſtly F3 for thie\tiawe--: 
The hourly motion before found 6:4$5 reduced 


into Poles, is ind Ors 
As the fimple hotit] ang ar att 2 tgo'”" -16.65'956 
'Is in proportion to. W” * > Bf" £ ark to 
S815" the icon found tio |. '? 12,04260 
To the time required * T7305 win. 0.48031 


"And ſo Tovp -illthey be Rt over. 
7 0. Pat admit 4 Scollty Rowing 3 miles an brdyy would. wrofs 
. firas bt over at the |amt og » what Point wu on pore 
bow ar to Fl thither, and in what time: wil he do 
Firft* For the' 4p16s Kane kB wt 
| Kethe hourly-notion of the Boar Wig 52288 
To the Sine of Refietion * D:; & Era 1.9.88425 
. ;Sois the hourly motion'of-the fream D'E2 JON 0.39794 
To the Sine of MetleAion wh 40. min 9.8950 
,) -* * Now ſeeing the pol firion fg i gl ate td. Tre: Fairs hens. | 
ly from' 4 to D, is by ts jolit! ike Weltwards of the 
South 4 deg. and the angle of Defle&ion A is here found to be 
39 deg. 409 1. therefore the- {mp ergo te.#is from the 
South to the Weltwanrdsg/teg /40:miy, (whichiz ar and by s, 
2nd -almolt t: ie Weſterly; Td! | rowbl char Scallet:row' to go 
ſtraight Ger; ©! - 13 . > Sepbndly; Forvhe Wifance AE! 
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Kt reſts the a angie of Incidence - _ _ 10%g.20" min, 
Avthe Sinebf Thetdence- is: EE VO44p, 26 mr. 74614 
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_'Totheſimplemotion A E 341 5&p. 021107 #25335 
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